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VILLAGE OF LISLE
'Small Enough To Be Your Neighbor, Large Enough To Serve Your Needs'

v,»o9« 1040 Burlington Avenue Lisle, Illinois 60532-1898

Cart Doerr, Village Manager (630) 271-4116
E-mail: cdoerr@vil.lisle.il us

July 27, 2000
EPA Region 5 Records Ctr.

Mr. Daniel J. Biederman 235055
Attorney at Law
Law Offices of Chuhak & Tecson
225 West Washington Street
Suite 1300
Chicago, IL 60606-3418

Re: Lockformer Ground Water Ordinance Request

Dear Mr. Biederman:

You were present at the Village Board meeting of July 5, 2000 at which time you made
a presentation relative to a ground water ordinance request made by you on behalf of
parties associated with Lockformer and its 1711 Ogden Avenue property as well as
adjoining properties.

At that meeting, you covered a number of topics, and toward the end of that meeting,
the Village Board agreed to place this matter on an agenda for a special Village Board
meeting to be held on Monday, August 28, 2000, at 7:30 p.m. The Village Board also
agreed that any questions the Board members had should be forwarded to me so that I
could put them in a letter and send them out to you for an answer.

Please accept this correspondence as a request to answer the questions that follow:

1. What is the life span of TCE, assuming the natural attenuation proposed
with existing soil conditions?

2. Upon the chemical breakdown of TCE, what are the risks to health
associated with the remaining and/or resulting chemicals?

3. What impact can a severe drought have on the directional flow of TCE?
4. What impact could severe increases in water flow and rainfall have on

the directional flow of TCE?
5. If TCE were to reach SL Joseph's Creek or any current or future creek or

waterway running below Si Joseph's Creek, how far could this
chemical continue to spread and what impact would the chemical
spread have on downstream properties?
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6. What short-term and long-term economic and environmental effects will
the spill have on the Lockformer site; the vacant parcel immediately
west of the Lockformer factory site; as well as the properties located
adjacent to or within 500' of the Lockformer spill site?

7. What development restrictions will be required of the properties
affected or potentially effected by this spill?

8. What are the possible methods of future exposure to this existing
chemical?

9. What are the possible situations that can happen if the models used are
inaccurate?

10. Who supplied the TCE, and was it the same supplier during the duration
of its use by the Lockformer facility?

11. Approximately how much of the TCE was used each month of each year
(please list by month and year)?

12. How much did the TCE chemical used cost on an average during each
calendar year that it was used?

13. What was the unit of measure it was purchased in?
14. What were inventory controls relative to the use of TCE?
15. Where there any loss or shrinkage per year of the TCE?
16. Were there special procedures for the use of TCE?
17. Were material safety data sheets present, and if so, could you make a

copy available and could you forward a copy of the special procedures,
if any, that were in place?

18.Was there written regulations or procedures relative to any special
handling of the residue and contaminated materials such as gloves,
rags, etc.

19. How was the TCE disposed and how much did Lockformer pay for the
disposal each month?

20. Was Lockformer charged by the gallon, pound, etc., and was the
quantity charged for disposal ever reconciled to the quantity
purchased?

21. In what year did Lockformer file suit against the supplier?
22. In what year was the case settled?
23. Did the suit allege that the supplier or the person picking up the TCE

spill the TCE or spill a chemical with more descriptive terminology?
24. How many monitoring wells have been drilled and in what years were

the wells drilled?
25. In what year were the adjacent homeowners notified of the spill and in

what year were their wells tested (list each name and address of the
homeowner with the answer given for each one of the properties)?

26. Does Lockformer test its own well on the Lockformer site that is used
for Lockformer's potable and non-potable water needs, and if so, were
any contaminants noted, and if so, please forward any analyses done
from the time the wells were first tested and from the time the
contaminant was first noted?

27. Did Lockformer ever sell or attempt to sell land adjacent to its current
facility, and if so, to whom and when?

28. Has the I.E.P.A. ever let TCE sit as is suggested at this point? If so,
where and when was that allowed?
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29. What will TCE degrade into and how long will it take for it to be fully
degraded?

30. Ha* a cost estimate or range been developed to clean up the TCE at the
site? If so, who prepared the estimate; what is the estimate; and what
did Lockformer consider with respect to that alternative?

31. Why wasn't 511 Chicago contacted?
32. Will Lockformer cover the loss of property values to the owners of

property as well as any claims property owners may have as a result of
the knowledge of the TCE spill?

33. What procedures will be put in place to allow those suffering damages
to recover those damages from Lockformer or successor corporations?

34. What alternatives other than the ground water ordinance are being
considered by Lockformer, and what will Lockformer's approach be if
the Village does not approve the ground water ordinance?

I have attached a copy of the pertinent portions of the meeting minutes of July 5, 2000,
and I ask that you respond to the questions raised therein as well as those mentioned
above. If other questions arise, they will be forwarded to you for immediate response.

Please forward vour response to the questions in written form to me bv no later
than Friday. August 18. 2000.

By copy of this correspondence, I am forwarding the questions to Dennis Walsh, the
Village's special counsel; to Carlson Environmental; as well as Deuchler Environmental;
however, we are looking to you and your experts to answer the questions submitted.
The questions are in no particular order; however, they should be answered as they
appear by the numbers that precede each question.

Very truly yours,

Carl Doerr
Village Manager

CD:kao

cc: Mayor and Board of Trustees, Village of Lisle
Tim Seeden, Village Clerk
Judy Lagro, Business Office Manager
Barb Adamec, Asst. Village Manager
Tony Budzikowski, Community Development Director
Ray Peterson, Public Works Director
Dennis Walsh, Village of Lisle Special Counsel
Lisa Meagher, Carlson Environmental, 66 East Wacker PI., Suite 1500, Chicago, IL 60601
Chris Curtin, Deuchler Environmental



VILLAGE OF LISLE
'Small Enough To Be Your Neighbor, Large Enough To Serve Your Needs"

1040 Burlington Avenue Lisle, Illinois 60532-1898
Cart Doerr, Village Manager (o.iu) ^

E-mail: cdoeir@vil lisle II us

August 2, 2000

Mr. Daniel J. Biederman
Attorney at Law
Law Offices of Chuhak & Tecson
225 West Washington Street
Suite 1300
Chicago, IL 60606-3418

Re: Lockformer Ground Water Ordinance: Questions to be Answered

Dear Mr. Biederman:

I will continue to forward questions to you as they arise. Your previous presentation
talked about the impact or lack of same the spill had on humans, but the comments
have never been directed toward what impact the toxic spill may have on wildlife and/or
plant materials.

Please provide an answer to this concern and be prepared to discuss this on August 28,
2000 as well as the other questions which were earlier forwarded to you.

Very truly yours,

Aj
Carl Doerr
Village Manager

CD:kao

cc:
Mayor and Board of Trustees
Tim Seeden, Village Clerk
Judy Lagro, Business Office Manager
Dennis Walsh, Village of Lisle Special Counsel
Chris Curtin, Deuchler Environmental, Inc.,
Lisa Meagher, Carlson Environmental
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(312)444-9300

Fax: (312) 444-9027
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Albert L Grasao
Rick Hammond
Tarred J. I»a4hard
Edvwn I. Josephson
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Jamaa fl. Prangar
Donald J. Ruaa. Jr.
Michael S. Sherman
GaryJ. Stam
Andrew f> Tecaon
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VIA FEDERAL EXPRESS
Mr. Carl Doerr
Village Manager
Village of Lisle
1040 Burlington Ave.
Lisle, IL 60532-1898

Re: Lockformer Ground Water Ordinance Request

This correspondence shall respond to your letters dated July 27,2000 and August 2,2000.
The answers contained herein were prepared in a collaborative effort by representatives-of The
Lockformer Company, Carlson Environmental, the environmental consulting firm of Huff & Huff,
Inc., and Chuhak & Tecson, P.C. It is Lockformer's sincere desire that the answers contained herein
reflect its commitment to the Lisle community and its belief that its experts have selected the
appropriate course of action to resolve this matter.

1. What is the life span of TCE, assuming the natural attenuation proposed with
existing soil conditions?

ANSWER: The half life of TCE in the environment is 4.52 years. Therefore, the

concentrations of TCE at the Lockformer site are expected to be reduced in half in 4.52 years. In

general, the half life of a chemical due to degradation is dC / dt=-kC where: C is the concentration

of the chemical in milligrams per liter (mg/1) or parts per million (ppm); t=time in days;

k=degradation constant. Integrating the differential equation - \dC/C=-k {dt over

concentration Cn to C, and time to to t, then In C=i c i =-kt ]u

Visit Our Web Site at www cnunak com
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Mr. Carl Doerr
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Co to

At initial time to; In O-kt+ln C0; In C/C0 = exp(-kt); In C/C0 = -kt; half life C = Co/2; In '/r=-

kt or time for half life (t) = 0.6931 / k.

The first order degradation constant (k) for TCE = 0.00042 / day; so the half life t = 0.6931

/ 0.00042 = 1650 days or 4.52 years.

2. Upon the chemical breakdown of TCE, what are the risks to health associated
with the remaining and/or resulting chemicals?

ANSWER: TCE under anaerobic conditions will form a less toxic compound,

cis-l,2-dichloroethylene (c-DCE), a more reduced compound. Anaerobic conditions typically exist

at the location of spills; however, as the plume travels, aerobic conditions exist. If anaerobic

conditions persist, c-DCE, can theoretically form vinyl chloride; however the rate of formation is

significantly slower than the rate TCE is degraded to a c-DCE. Under aerobic conditions, vinyl

chloride is readily oxidized, forming carbon dioxide, water, and chloride ions. C-DCE is also readily

oxidized, although the rate is slower than the oxidation of vinyl chloride. TCE, because of its highly

oxidized state, is only slowly aerobically oxidized.

At this site, vinyl chloride has only been found at low concentrations within the source area.

The absence of vinyl chloride outside the source is attributed to the aerobic conditions, when the

c-DCE (and any vinyl chloride) is being degraded to carbon dioxide, water and chloride ions, as it

extends from the source area.

Exhibit A provides chemical fact sheets and Material Safety Data Sheets for TCE, cis-1,2-

dichloroethene and vinyl chloride which provide chemical specific information including use,

Ooc» 242470 1 09375,16916
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physical and chemical properties, sensitivity, environmental impact, environmental fate, drinking

water impact data, fate and transport, exposure pathways, metabolism and health effects.

3. What impact can a severe drought have on the directional flow of TCE?

ANSWER: In general, ground water moves in all directions from uplands towards streams

and towards well fields. In areas unaffected by heavy pumping, the piezometric surface conforms

generally to the configuration of the land surface. A piezometric surface is an imaginary surface to

which water will rise in artesian wells. Water levels in glacial drift wells typically show a pattern

of seasonal fluctuation (i.e., ground water levels lower in times of drought and higher in time of high

precipitation). Aside from a catastrophic event which would change the general topography of the

land surface, the general direction of ground water flow from uplands to streams should not change

drastically.

4. What impact could severe increases in water flow and rainfall have on the
directional flow of TCE?

ANSWER: Please refer to question number 3.

* 5. If TCE were to reach St. Joseph's Creek or any current for future creek or
waterway running below St. Joseph's Creek, how far could this chemical
continue to spread and what impact would the chemical spread have on
downstream properties?

ANSWER: The models developed/accepted by the Illinois Environmental Protection Agency

("IEPA") indicate that TCE will not reach St. Joseph's Creek, being fully degraded before reaching

the Creek. The experience of Lockformer's experts has been that the models developed/accepted

by the.IEPA over-predict travel distances for plumes of chemical concentrations. In addition, water

Doc* 242470 I OW5'15916
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quality objectives in streams for TCE are considerably higher than the drinking water standards. For

example, Ohio has set the TCE standard for aquatic habitat at a maximum value of 1.7mg/L, with

a 30-day average of 0.075 mg/L. In addition, hydrolosis volatility, and degradation of TCE in

streams results in rapid loses within very short distances of entering streams. For example in

groundwater, TCE has a reported degradation rate of 0.00042/day versus 360/day in streams, or

nearly a million times faster (See Superfund Chemical Data Matrix for TCE compared to TACO

degradation rate provided as Exhibit B).

In summary, St. Joseph creek will not be impacted by the TCE residual at Lockformer.

6. What short-term and long-term economic and environmental effects will the
spill have on the Lockformer site; the vacant parcel immediately west of the
Lockformer factory site; as well as the properties located adjacent to or withing
500' of the Lockformer spill site?

ANSWER: Lockformer's goal is to secure a No Further Remediation ("NFR") letter from

the IEPA, based upon a required showing that the risk is less than 1 in a million of developing

cancer. Currently in the U.S., a third of the entire population, or333,333 people out of every million

**
people will develop cancer. The State of Illinois has determined an acceptable risk is an increment

of the one in a million, thus changing the risk from 333,333 per million to 333,334 per million.

Once the NFR Letter is issued, the economic value of Lockformer's property will increase

significantly. Lockformer's expert's experience is that the market will actually pay a premium for

property having a NFR Letter because uncertainty concerning the environmental issues has been

eliminated.

7. What development restrictions will be required of the properties affected or

Doc» 242470 1 09375/16916
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potentially effected by this spill?

ANSWER: The Lockformer property (711 Ogden Avenue) will be required to remain

industrial/commercial and the ground water ordinance will prohibit any new potable wells from

being installed on the property. The properties to the south of the Lockformer facility will be

included in the ground water ordinance and will be prohibited from installing any new potable wells.

No other restrictions to other properties will be required.

8. What are the possible methods of future exposure to this existing chemical?
*s

ANSWER: Methods of exposure include the following:

• Soil Inhalation

• Soil Ingestion

• Ground Water Ingestion

• Dermal Contact

Soil inhalation, ingestion and dermal contact exposure routes are eliminated by the placement

of an engineered barrier above the spill/source area. The barrier must be properly maintained and

is transferable with the property under an institutional control. If intrusive work is to be conducted

beneath the engineered barrier (i.e., if the barrier is breached), proper procedures must be followed

to ensure appropriate health and safety issues for construction workers.

To exclude the ground water ingestion exposure route, the potable drinking water wells

located south of the Lockformer facility must be taken out of service and the residents must be

connected to the public water supply. Thus, the ground water in the area of the spill will not be

Doc« M2470 1 09375-16916
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consumed as drinking water. In addition, models developed/accepted by the IEPA show that the

contamination will not migrate to a location where the ground water will be consumed.

If the ground water ordinance is adopted, it will ensure that future potable wells cannot be

installed in the area and exposure to potential contaminants via ground water ingestion will not take

place.

The inhalation, ingestion and dermal contact of soil is not an issue down gradient of the spill

site because the impacted soil has not migrated south of the Lockformer facility boundary and the

depth to ground water which is impacted off site is 45 and 50 feet below grade.

9. What are the possible situations that can happen if the models used are
inaccurate?

ANSWER: The models developed/accepted by the IEPA that were used to predict the future

migration and concentration of contaminants are very conservative. Default values for the physical

and chemical parameters which are used in the modeling equations are chemical specific and take

into consideration site-specific data. Most importantly, in addition to the modeling, empirical data

collected from groundwater wells confirms that the models are accurate. Furthermore, in addition,

to the modeling, 29 monitoring wells have been installed to verify the results. These monitoring

well results have verified that the modeling is conservative, over-predicting the actual levels.

10. Who supplied the TCE, and was it the same supplier during the duration of its
use by the Lockformer facility?

ANSWER: The current Lockformer facility was constructed at 711 Ogden Avenue in 1968.

Upon completion of the building in 1968 Baran Blakeslee supplied Lockformer a rooftop storage

Doc» :42470 I 09375/16916



CHUHAK & TECSON, p.c.
Mr. Carl Doerr
August 17, 2000
Page 7

tank for the storage of product TCE and began supplying the TCE needed in the manufacturing

process. Subsequent to 1968, Baran Blakeslee was acquired by Allied Signal, Inc. who continued

to supply TCE. Once Lockformer management discovered that TCE had been spilled onto the

ground by Baron Blakesley/Allied Signal, Lockformer promptly notified Allied Signal and requested

that Allied Signal immediately revise/correct its delivery procedures and conduct all necessary

investigation/remediation. After discussions with Allied Signal proved fruitless, a lawsuit was filed

and Allied Signal stopped supplying TCE. Subsequent to Allied Signal, Lockformer has purchased

degreasing solvent from Finishing Equipment and Coleman Chemical.

11. Approximately how much of the TCE was used each month of each year (please
list by month and year)?

ANSWER: Records maintained by Lockformer do not provide a detailed accounting of TCE

usage per month since operations began in 1968. Historical TCE usage has depended upon many

factors including manufacturing output and the type of degreassing equipment used. In the past

thirty two years, Lockformer has upgraded its vapor degreaser equipment utilizing efficient

equipment that minimizes the amount of degreasing solvent required. Available records indicate that

TCE usage varied from $135 to $291 per week.

12. How much did the TCE chemical used cost on average during each calendar
year that it was used?

ANSWER: As previously stated, historical records are incomplete. Currently, solvent cost

is $.67 per pound (12.25 pounds per gallon). Therefore, a gallon of solvent costs Lockformer $8.21.

A 55-gallon drum costs Lockformer approximately $451.55.

Doc* :42J70 1 093">5.'16916
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13. What was the unit of measure it was purchased in?

ANSWER: Solvent is priced per pound and delivered in a 55-gallon sealed drum.

14. What were inventory controls relative to the use of TCE?

ANSWER: TCE is considered a non-inventory item similar to paint. Mass balance

(reconciling product with spent solvent, i.e. waste solvent) is not an appropriate inventory control

due to fugitive emission (i.e. evaporation) loss of the product.

15. Was there any loss or shrinkage per year of the TCE?

ANSWER: As stated above, loss of this product in the form of fugitive emissions is common.

16. Were there special procedures for the use of TCE?

ANSWER: Yes. The storage, use and disposal of TCE at Lockformer have always had

specific handling guidelines. Lockformer's handling guidelines included the guidelines outlined in

the MSDS sheets (Exhibit C includes a copy of PPG MSDS sheets that offer guidelines which

Lockformer followed as far as product handling). Due to the cost of the material, Lockformer has

always adhered to prudent and careful handling practices. Most importantly, upon implementation

of the Federal Resource Conservation and Recovery Act, Lockformer has adhered to the handling,

record keeping and disposal requirements of this Act.

17. Were material safety data sheets present, and if so, could you make a copy
available and could you forward a copy of the special procedures, if any, that
were in place?

ANSWER: Lockformer has always fully complied with the requirements of the Federal

Emergency Planning and Community Right to Know Act as well as OSHA. MSDS sheets have

Doc* 242470 1 09375/16916
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always been present for employees to review. Special written procedures implemented at

Lockformer are attached as Exhibit D.

18. Were there written regulations or procedures relative to any special handling
of the residue and contaminated materials such as gloves, rags, etc.?

ANSWER: See previous answer.

19. How was TCE disposed and how much did Lockformer pay for the disposal
each month?

ANSWER: Hydrite Chemical Co. is Lockformer's certified waste hauler. Generally, there

is not monthly removal. They are called on an "as-needed" basis and handle all manifests. From

invoice copies, the cost to dispose of a 55-gallon drum is $110.00 based on the invoices available,

there were nine "pick-ups" since August of 1988 (frequency - once every three months).

20. Was Lockformer charged by the gallon, pound, etc., and was the quantity
charged for disposal ever reconciled to the quantity purchased?

ANSWER: See answer to number 12 for price of product per gallon. Amounts of disposal

vs. quantities purchased are not reconciled.

<•*

21. In what year did Lockformer file suit against the supplier?

ANSWER: The lawsuit was filed on March 31, 1993.

22. In what year was the case settled?

ANSWER: December, 1994.

23. Did the suit allege that the supplier or the person picking up the TCE spill the
TCE or spill a chemical with more descriptive terminology?

ANSWER: The only substance at issue in the referenced lawsuit was trichloroethylene

Dec* :4:470 I 09375/16916
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(TCE).

24. How many monitoring wells have been drilled and in what years were the wells
drilled?

ANSWER: A total of twenty-nine (29) monitoring wells have been installed as follows:

Six (6) monitoring wells installed in April and May of 1995.

Three (3) monitoring wells installed June and July 1997.

Nine (9) monitoring wells installed August 1998.

Nine (9)monitoring wells installed February 1999.

Two (2) monitoring wells installed December 1999.

25. In what year were the adjacent homeowners notified of the spill and in what
year were their wells tested (list each name and address of the homeowner with
the answer given for each one of the properties)?

ANSWER: Four adjacent residents' wells were sampled in July of 1999. The resident

addresses are 634 Ogden Avenue (resident and tenant), 515 Chicago Avenue, and 4708 Elm Street.

A meeting was held on March 9,2000 with various residents (515 Chicago Avenue, 4703 Elm Street
«*r

and 4708 Elm Street) at the Lockformer facility. This meeting was conducted to answer any

questions that the residents may have had concerning the status of the spill as well as to request that

the homeowners allow Lockformer to connect their homes to the public water supply. In addition,

the owner of 511 Chicago Ave. has been contacted by Lockformer and Lockformer has answered

all questions posed by this owner. Furthermore, Lockformer has sent correspondence to the owner

of the property located 4712 Elm Street.

26. Does Lockformer test its own well on the Lockformer site that is used for

Doc* : .1:470 I 09375.16916
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Lockformer's potable and non-potable water needs, and if so, were any
contaminants noted, and if so, please forward any analyses done from the time
the wells were first tested and from eh time the contaminant was first noted?

ANSWER: Although the well located at the Lockformer facility is a potable water well, it

is currently not used by employees at Lockformer for drinking water purposes. However, the well

was tested by STS Consultants on April 22, 1992. The results of this testing did not reveal any

contaminants of concern above drinking water standards. Exhibit E includes a copy of the sampling

results.

27. Did Lockformer ever sell or attempt to sell land adjacent to its current facility,
and if so, to whom and when?

ANSWER: Lockformer's marketing efforts of the adjacent land are considered confidential.

Lockformer's environmental consultants have expressed an opinion that the adjacent property

qualifies for an unencumbered No Further Remediation Letter from the IEPA. Further, the presence

of TCE on the Lockformer site does not present a threat to the adjacent property owned by

Lockformer. Therefore, the presence of TCE on the Lockformer facility site is not expected to

iq0r
impair the value of the adjacent property.

28. Has the I.E.P.A. ever let TCE sit as is suggested at this point? If so, where and
when was that allowed?

ANSWER: Currently, the lEPA's Tiered Approach to Corrective Action Objectives

(TACO), follows the concept of risk-based clean-up objectives. The IEPA allows any contaminant

of concern, including TCE, to remain in ground water as long as no potential exposure (i.e., risk) to

a potential receptor is available. Various communities have developed city-wide ground water

Doc» 242470 1 GW5/I69I6
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ordinances in Illinois in order to eliminate future exposure or risk by the ingestion of ground water

that contains contaminants of concern.

In summary, through the end of 1999, the IEPA Site Remediation Program had enrolled

1,214 contaminated sites, voluntarily. According to the" 1999 Annual Report" (provided as Exhibit

F) issued by the SRP Program:

"Close to half of the NFR Letters issued have institutional controls in
place. Approximately 26% of these institutional controls rely on a
ground water ordinance that limits the community's drinking water

'*"' source to a public water supply" (pg 8).

Through the end of 1999, twenty eight (23) communities had adopted ground water

ordinances that were approved by the IEPA for use as an institutional control.

29. What will TCE degrade into and how long will it take for it to be fully
degraded?

ANSWER: At the Lockformer site the TCE is being reduced to cis-l,2-dichloroethylene,

under anaerobic conditions. The c-DCE is then being degraded aerobically to carbon dioxide, water,

and chloride ions. See response to question number 2.

30. Has a cost estimate or range been developed to clean up the TCE at the site? If
so, who prepared the estimate; what is the estimate; and what did Lockformer
consider with respect to that alternative?

ANSWER: Several remediation strategies have been investigated for the TCE presence at

the Lockformer site. However, proven, safe and cost-effective technologies to remediate TCE source

contamination in most ground water environments are currently not available. Conventional ground

water remediation technologies in place at TCE sites (ground water extraction and treatment) remove

Docit 142470 I 09375,16916
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material that has dissolved in the ground water. These technologies employ long-term, active

processes that are often costly and quickly reach a point of diminishing returns. In addition, small

amounts of TCE mass can recontaminate ground water generally making remediation to current

regulatory criteria impracticable (Source: Natural Attenuation of Chlorinated Solvents in Ground

Water: Principles and Practices, Version 3.0, August 1997, RTDF).

Remediation/management strategies for most chlorinated solvent (TCE) sites focuses on

integrating innovative, cost-effective techniques that will operate over the long term to mitigate risk

to human health and the environment through containment. Natural attenuation is ideally suited for

integration into long-term site management to address chlorinated solvents dissolved in ground

water. (Source: Natural Attenuation of Chlorinated Solvents in Ground Water: Principles and

Practices, Version 3.0, August 1997, RTDF).

Based on the natural attenuation remedial process that is being proposed, physical, chemical,

and/or biological processes will act to reduce the mass, toxicity and/or mobility of subsurface

^ contaminants in a way that reduces risk to human health and the environment to acceptable levels.

To eliminate risk to human health and the environment to potential contaminants, the exposure

pathway must can be eliminated (i.e., the use of ground water, in this case, can be removed). The

ground water ordinance will prohibit the future installation of drinking water wells in the specified

area and in turn, eliminate the exposure to future contaminants in the ground water.

31. Why wasn't 511 Chicago contacted?

. ANSWER: 511 Chicago was contacted by Lockfonner through written correspondence dated

Doc* 242470 I 09375/16916
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February 4,2000. Prior to the July 5,2000 Village Board Meeting, Lockformer attempted to contact

the owner via telephone on numerous occasions. The owner of this Property has been involved in

ongoing discussions with Lockformer since July 5, 2000 regarding the status of the spill and the

possible hook up of that residence to the Village water supply.

32. Will Lockformer cover the loss of property values to the owners of property as
well as any claims property Owens may have as a result of the knowledge of the
TCE spill?

ANSWER: As discussed above, Lockformer believes the best way to remove uncertainty and
.x

preserve property values within the community is to implement its current strategy of obtaining an

NFR Letter from the IEPA. An NFR Letter, issued by the state agency vested with the public

responsibility to protect the environment, demonstrates that no risk to human health or the

environment exists. At the present time, Lockformer has no credible way of quantifying-"loss of

property values." Lockformer remains committed to its neighbors to consider any reasonable request

for such damage and-will evaluate each request on a case by case basis.

33. What procedures will be put in place to allow those suffering damages to
* recover those damages from Lockformer or successor corporations?

ANSWER: Please see answer to questions number 32.

34. What alternatives other than the ground water ordinance are being considered
by Lockformer, and what will Lockfonner's approach be if the Village does not
approve the ground water ordinance?

ANSWER: Lockformer will continue to request its environmental experts monitor the

advancements in remedial technology and is committed to implementing safe, effective methods for

reducing risk to either human health or the environment.
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35. (Supplemental question posed in the August 2,2000 letter)
What impact may the toxic spill may have on wildlife and/or plant materials?

ANSWER: The in-place engineered barrier located on the site eliminates exposure to

animals and plants of any TCE residuals remaining in the soil.

Lockformer has answered the foregoing questions to the best of its ability based on
information currently available. Lockformer is willing to discuss any of the answers contained
herein in further detail upon request. Lockformer continues to welcome further questions by the
Village of Lisle or its citizens.

Sincerely,

Daniel J. Biederman

cc: Dennis Walsh, Village of Lisle Special Counsel, via federal express
Rian Scheel
Jim Heitt _
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Material Safety Data Sheet
From Gcnium's Reference Collection

Getuum Publishing Corpcraoon
1145 Cjuhn Street

Schen«udy. NY 12303-1836 USA
(518)377-8833

EXHIBIT/)

IDENTIFICATION

No. 312
TWCHLOROETHYLENE

(Revision E)

Issued: July 1979
Revised: August 1987

SFPTUYN 1 MAT
M A T E R I A L NAME: TRICHLOROETHYLENE

fOng-R/Used: Prepared from r>m-ie:ric.Moroeih*ne by way of eliminating HG by boding
Used to manufacture organic chemicals. pharmaceuucals; in degrsasing and dry cltoniog; and as a solvent
.'an. w«es. rubbers, ads. paints, varnishes, eihen, aad cellulose aien.
fTTNFR DESIGNATIONS: Eihylene Tnchionde; TCE, Tnchloreeihene; l.l.lTneruoroeihyleae;
C2HG3; NIOSH RTECS IKX4550000: CAS J0079-01-6
MANUFACTURES/SUPPLIER: Available from several suppijen. including;
Do* Chemxal USA. 2020 Dow Cento. Midland, Ml 486*0;
Telephone: (3 IT) 636-1000; (800) US-CHEM
COMMENTS: Trichloroeihylenc is a tome solvent aod a jujpeead oce-jo»uon»l c»re-nog«n.

with Use.
for

H

p
R
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SECTION 2. INGREDIENTS AND HAZARDS H A Z A R D DATA
TnchJonxUiyleoe, CAS »0079-01-<; NIOSH RTECS *(CX4550000 100

G

H

G

Cl

• The TLV-JWA a set to control subjective ccmplaiou such u headache,
faugue, and unubdity.

•• The TLV-STEL u set 10 prevent incooniioation aod other begionio|
acestheuc effects from TCE. These levels should provide a wide margin
of va/ecy ia preventing liver injury.

••• The OSHA PEL is 300 ppm for 5 minutes in «ny 2 houn.

ACCIH Values 1987-88
TLV-TWA': 50 ppm. 270 ma/m3 ,
TLV-STEL": 2l»ppa. 1080 mg/m3

OSHA PErT9S6'«-
8-Hr TWA: 100 ppm
CeUint: 200 epra

ftlOSK REL 1986
10-Hr TWA: 23ppraToxicrrY CSATA

900
Human, OraL LDr n:_',7
Hum A, lohalajuoaTTCi ~
(10 Min) ^
Human. Inhalation. TQ „: 160 peov
83 Min "
Human, Inrialation. TD :̂ S12

SECTIOtN 3. PHYSICAL DATA
BoUing Point... 188.6^(87-0
Vapor Pressure ... 58 Torr at 68'F (20*O
Wuer Solubdicy -. Insoluble
Vapor Density (Air . 1) ... 4.53

Evaporaooo Rale ... Not Listed
Soeei/k Gnviry ._ 1.4649 u 6i'F (20'C)
Mdtiaj Point... -120.64T (-«4.J*Q
Molecular Weight... 131.40 GramvMole

Appearance and odor Colorless, nonflammable mobile liquid; sweetish odor like chloroform.

COMMENTS,: TCE is highly soluble in lipids. A high vapor pressure u room lecpcramre provides ihe potential for TCE
i contaminate use-areas.

SECTION 4. FIRE AND EXPLOSION DATA LOWER
Rash Point and Method

Not bsied
Autoignition Temperamre

770'F (4iO'G
Flammabiliry LimiB in Air

% bv Volume 10 J

EXTINGUISHING MEfJlA: TCE has oo flash point in a cooveouooal closed tester at room lempcramre, but u is moderately
u higher lempenoina. Use dry chemical, carton dioude, alcohol foam, or other extinguishing agents suiuble for

ihe surrounding fire.
OSHA P.ammabdily Gass(29CFR 1910.106): Not Regulated
UNUSUAL FIRF-'FYPt ASIDN HAZARDS: During fire coodiuons TCE emits highly louc and irriuang fumes. iocludiBg
hydrochloric acid and phosgene. SPECIAL FIRE-FIGHTINC, PROCEDL'RRS: Wear a self -coo tained breathing appancas *iLh a
full facepiece openied in a pressnre-demand or another positive-pressure mode. At TCE vapor levels of 300-10CO ppm, fire
fighters who lack the proper respiratory equipment may eipenence oxoordinauon and unpaired judgment.
COT Flancubility Cass (49 CFR 173.115): Not Regulated

SECTION S. REACTIVITY DATA
'r.chtoroeihylene is juoie. Hazartous poiYmeruatjoQ can occur uod« ccrain circiiaisunces (see Conditions to Avoid and

Commeau, below).
CHEMICAL INCO^pA,Tig!LrnRS include magocsium or aluminum powder, NaOH. KOK or other strong alkaline
Rtacuoos WILI alkaline caier.als a»y lead u '.he foroauoo of daijeroui etplosivt mumres of cMoroaceryieoes.
CQNDrnQNS TO A V H I Q - Vh« TCE is heated (u us ih* case vuri vjpor degreaaen) or expoied to sunUght. U requirss extra
suodizauon against oxidauoo. dejrxSaLoo. and polymenuwjo. It U slowly decompo*ed by U*ht wtieo moist
PRODUCTS OP HA^AgDQUS DgCGMPOSmOl^ awlude hydrochloric acid and phosgene under cerua conditions at elevated
'•emperuura.
COMMENTS: TCE is suale under ooraal handling and uorage cooditioos, tod hazaroous polymeriiation is not expected to
occur. Hcv^ver, fadure of ;he ttabOizer u ekvued <erepertoires or oihcr extreffie coodiUoas may aLlow oolvraerxiuon (a
•Jte place..



so. 31-
SECTION 6. HEALTH HAZARD INFORMATION

NT?. lAjlC, iad OSHA. .**IGSH recorrancadi 'tin '-ncaiarottAyitac 5« uuud u u

ia true*

:uud u i aroao(ta »y VM
lARC araaotcuc rtaiit in uu»J n*f»a. loiml pcuuv«, ud lumw ndefimu. SLWAJtY

upouu n TCS c*m lympum nmlir to iftcat a/ ikcftd iatbniuaa. Hi jh«r ccncoxnuooi CUM ureoue
fibnOauc* hu b«e» aud u tit CBIM of ck«h Cdlowiaf Setvy ttpogum. TC£i«lue*d !*ouo eululu cwaoormi hiv« b*ca
dun«4 MU -"T*"-"« by H» N»ucaU Cuar lujuau (O*w 4 £14 ,Vm« J4 (April 5, I976|.4X O|u lywmi irr*a«d by o
TCE in OM «*ni atrvflu* rywai (euphcna. lulttci. >attt>»mi\. icftaenuao of tt» Li^f ittd bdnryy 'J* Ivmp (Ucbypaa). Sun
(irrfrytftmu) ud ikia (imutiam. •*•«»•. iad paniytii of fia^tn wba uini«ii««J .a ixjud TCS). Cooua *i* IM liquid dcftM fee vtaa,
r»-..- icpiciJ denmsui. Ciiuia pcop*« ippur to cipei<»ci lyatrjjfte dTacu firm TCE tipcaux cooeorruual *uti upoun la cuToa«,
.̂ -̂ ^ ud oOt0 draft Whii eor«««d «nh tlcchoi <aun. auc iiT«aj in ineruxd iad ,-ruy CUM i red. bleu*? fwul iad up^v body
-ufl ecnvnooly caJl«d 'itefruaVi HuiA.' CMxr neootud lympum oC TCc upocurc ijeiud* ibno«mU riuju,, hcadidtt. xnutxhiy, p«rc
dim*t«a<«s. ud laieitnaci to liecttct. Tone i(Tecj from uaini o( TCE oo hunuai isclubc -uJluciaiuoo. diflonnl petaption. nmedcnct

dcpreutd icuviiy). ud jtuodic*. T.A.UCgT 0?C^N^- Raciniary rrttem, crainJ actvaui lyutm. htm. !i«tr. tdacyx ud itja.
[tt|ouo«. iflJuUuoo. ifaa coniia. AC'uT- g=?-CT^: Htid*ei«. »rfu«o. ««ui 4igiftioei. irunon.

drowiaov ind imuuoa 10 ih« tftt. sat. ud JUOM. C-J 9, Q NIC " rTTS
of Jx li»tf. tjda«yv lun^v ud ceaini

but '.ticrcugftly «nui >eMy of Mtuing *iitr for n

<l«rn»LL». di«ja« : None Rtpottd. Mg3lf,M

. SKTN rTNTACT. Wiin inoraitnly ^Ul nap ud wiur. Xunov« ud launder cooumioiud tiohia| btfon ««ina4 il mun:
matcnil Tram noes ud equipment. Get medical htlp.* !V>j ALSTON- Xemov* viajm <a fraA nr reaat lad/ur upccn hu brwhaf u
jtorjat Do act pvt idnaaiio W the icum. Get mcdicaj -xiy.' >C=fT?QN- Oil i patca COBITC< cxaier. Never ji»t ioyUua| by mouH)
10 looMca* wno u uauuacui or coe«Mlan|. A pn^taicnai Icouon nfudia( vteUier or aoi o laeuet *omiuit| vi nquirad. Oo so jive
KlRMta to tf» -oeum. G« medical help.'
•CET MEDICAL A^SISTA^CE • IN PLfNT. PARAMEDIC, CCWMLXTTf. C« prorapi medial imuace for further (rauwai. obietvujcB.

Tint lid.

COMMPfTS: Wortoi rupomiM to TCc vary iigmricuily becsiM of iiuay (toon, axiudioi ife. hcalUi BJOU. ttutnuoo. ud >oukc at
, atfaat, ad nxdiaa**. Do aot u» ihcw tuMunca befon. dunac, or i(Ur eiaocun us TCE. If i worter dJipUfi uy of tit

of cipoajn toTCE. DwrauejNy aivnupu ill ihc pooibk* coombuLaf (toon e deurmio*, J pocuolt, IMW much ihe wort
eavtrenmoi te«<Ji etf TCE in r»po»«bU-

SFrTTON 7. SPfLL. LEAK. AND DISPOSAL PROCEDURES
1 1\ F A K : Inform u/eiy penoeoel of tny fficWoroethy lent ipiil or feak ind evicuue if« vu for large spilU.

muit uu rejpmicry nd liquid coouct pnxaooo. Adequate vcnuliooa muu be provided. Confine ite spUkd TCE
10 u mail u vu u potaibkc. Do act tilow u ui run off 10 icwen or open wuerwiyi. Pick up rpiUtd TCE with * vacuum
c!«aoer or an abaorbeai such u vcrmiculiie.
DISPOSAL: Coruider reeluutioa. recycling, or desjrucaon ruher than diipoul in « landfill.
TncWoro«hylene a daJcnated u * hazardous substance by the EPA (40 CFR 1 16.4).
TricWoroeihykne ii reported ia the 1913 EPA TSCA Inventory.
EPA Hazjrtoui Waste Number (40 CFR 261.33): U723
EPA Reporubk Quaauty (40 CFR U7J): 1000 Ibj (4S4 kgj)
Aquatic Toxicity Riung. TLm 96: Not Litusd _ ___

SECTION 8. SPECIAL PROTECTION INFORMATION
: AJwayi wear proiecuvc eyeglauei or cheaucij vi/ery g FoUow the eye and face protection guidelines of

29 CFR 1910.133. GLOVES: Wear irnpennouj |tovta. RESPIRATOR: Use » NIOSH-approved respintor per the HIOSH
Gitidt ia C^anicat Hoards (Onium ref. 88) for (he maumum-usc caoceatraooca and/or ihe eipoutre linuu cited ta sccocc 2.
FoUow ihe retpu-uor {uideiiau in 29 CFR 1910.134. Any detecubte concenntioo o( TCE requires *n SCBA, fuU faeeptece,
aad preuure-dcmaBd/posiiive-oreuure modes. WARNING: Air-purifying respimon will QJU procci worten from oxyjen-
deficjent auaotpheres. OTHER EQUIPMENT. Wejr rubber boots, aprocj. »od other sutubte body prweeuon «ppropn*te 10
ihe existing *ort environment. VE-VTILAflON: Iniull and ooente jcnenl wd local :-.haust venulauon ivwems of
mftkicnt power to "^mmn urbome conorntnuotu of TCE below the OSHA PEL tundarU cited in tecuoa 2. SAnii f
STATlON^S: Miie eyrwisri suiions, wishing ficiUues, ud ufety ihowen available m areas of use and handling. Contact
leases OOM a roecial hajrl; sort lenses, rruv ibsorb ununu, vA all lenses corcentnie them. OTHER SPECIAL
MODIFICATIONS tN THE WQRXPL^Cg: Because of ine unre»lved eon(rov«ny about lAe carcux5genic JUQU of TCE. ail
existing persocul prouxuve. equipment and eagtnecnng uxhcolcfy tnould be ••ucd 10 prevent any pouibilicy of worter
contact with this material.
COMMENTS: Practice good personal hyjieae. Kec? Tiatenal off of your clauVi lod equipment. Avcid transfer of material
from hands to mouth wtule eating, dnciune. or smonng. Adhere to ihe saniuuoo requu-exents of 29 CFR 19IO .UI »nd
29 CFR 1910.142. _ ] _ _ __ _

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS __
STORAGE SEGREGATION: Prevent TCE from coming iota conuct witn strcng ciuiucj such u NiOH; KOH; chemjcally
*euve meuj Uke Ba. Li. Nj. Mg, Ti; and powdered iluminum or mujnejium ui acidic joluuons. SPECUL HANTJL1NG/
STORAGE: Start this material m i cool, dry, well-venulated area. Avoid elevated tempera Hires becaose produeu of louc »nd
corrosive dexamponuoer from TCE oiay form. Morutcr 'Jie l«v«i of any tubiluer camponeat u\ai may b« tddcd to the TCE.
(Consult the leehajcal dau from ihe supplier to aeierrone 'J« rpecifici of any «lded subiliirr ) If ippliobk, foUow ihe
suppliers rtcomaendauoa contermng proper rouuon of jioct uielf-ofe requirtmenu, »pd kveli of jubiluen.
ENGINEERING CONTBQLS IN THE W Q R K P L A r » . Avoid collecting ii-a.^num fines (very small panicles) or chips in i TCE
viper aegreaser. Monitor TCE staeilii«r levels regularly Only jaioed personnel sftould operite vipor degreaserj.
TRANSPORTATION OAT* (p-r 49 CPB I 7"? | Q I . ? 1 -
DOT Hazart Clui: OR.M-A COT ID No. U N 1 7 ' , 0 IMG Class: 6.1
IMO Label: SL Andrew j Crou (X)' DOT Shipping Name: Tnc.lJoroeihylene DOT Label. None
• Hjrai/ul - Stow awty from foodstuffs ( IMO Label Mairnals of Cau 6.1 Pxkagmg Croup I I I ) .
Reference: 1-9. 12, 14, 21. 73, S7-94 ?|

Approva ls

Indua. Hygi<ne/SJ^ty

Medkal R^ie-

scynsm C Aug ' j s i I. 1987 /
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Introduction

Trichloroethene is also known as Triclene and Vitran and by
other trade names m industry. It is a nonflammable, colorless
liquid at room temperature with a somewhat sweet odor and a
sweet, burning taste. This manmade chemical does not occur
naturally in the environment. Trichloroethene is now mainly
used as a solvent to remove grease from metal parts. It is also
used as a solvent in other ways and is used to make other
chemicals. Trichloroethene can also be found in some
household products, including typewriter correction fluid, paint
remov«rs, adnesives, and spot removers. Most people begin to
smell trichloroethene in air when there are around 100 parts of
trichloroethene per a million parts of air (ppm).

Fate a\ Transport

By far, the biggest source of tnchloroethene in the environment
is evaporation from factories that use it to remove grease from
metals. It can also enter the air and water when it is disposed
of at chemical waste sites. It evaporates easily but can stay in
the soil and in groundwater. Once it is in the air, about half will
be broken down within a week. When trichloroethene is broken
down in the air, phosgene, a lung irritant, can be formed.
Under certain conditions found in the workplace,
trichloroethene can break down into chemicals such as
dichioroacetylene and phosgene. In the body, trichloroethene
may break down into dichloroacetic acid (OCA), trichloroacetic
acid (TCA), chloral hydrate, and 2-chloroacetaldehyde. These
chemical products have been shown to be toxic to animals and
are probably toxic to humans. Once trichloroethene is in water,
much will evaporate into the air; again, about half will break
down-within a week. It will take days to weeks to break down
n surface water; in groundwater the breakdown is much slower
because of the much slower evaporation rate. Very little
tnchloroethene breaks down in the soil, and it can pass through
the soil into underground water. It is found in some foods; the
trichloroethene found in foods is believed to come from
contamination of the water used in food processing, or from the
food processing equipment cleaned with trichloroethene. It
dots not build up in fish, but it has been found at low levels in
them. It is not likely to build up in your body.

Kxpomir* Pathways

Tdcfiloroethene is found in the outdoor air at levels far less
than I ppm. When measured several years ago, some of the

ater supplies in the United States were found to have
nchloroethene. The most recent monitoring study found mean
evels m surface water ranging from O.OOOl to 0.001 parts of
nchloroethene per million parts (ppm) of water and a mean
evel of 0.007 ppm in groundwater. About 400,000 workers are
exposed to trichloroethene in the United States on a full-time
i.e., a 40-nour workweek) basis. The chemical can also get
nto the air or water in many ways, for example, at waste
reatment facilities; by evaporation from paints, glues, and

other products; or by release from factories where it is made.

S.16 .00520PN



Another way you may be exposed is by breaming the air
around fa cones that use the chemical. People living near
hazardous waste sites may be exposed to it in the air or in their
dnnking water, or in the water used for bathing or cooking.
Products that may contain tnchloroethene are some types of
typewriter correction fluids, paints and paint removers, glues,
spot removers, rug cleaning fluids, and metal cleaners.

Metabolism

Tnchloroethene enters your body when you breathe air or drink
water containing it. It can also enter your body if you get it on
your skin. You could be exposed to contaminated water or air if
you live near or work in a factory that uses tnchloroethene or if
you live near a waste disposal site that contains
tnchloroethene. If you breathe the chemical, about half the
amount you breathe in will get into your bloodstream and
organs; you will exhale the rest. If you drink tnchloroethene,
most of it will be absorbed into your blood. If tnchloroethene
comes in contact with your skin, some of it can enter your
body, although not as easily as when you breathe or swallow it.

Once in your blood, your liver changes much of the
tnchloroethene into other chemicals. The majority of these
breakdown products leave your body in the urine within a day.
You will also qiuckJy breathe out much of the tnchloroethene
that is in your bloodstream. Some of the tnchloroethene or its
breakdown products can be stored in body fat for a brief
period, and thus may build up in your body if exposure
continues.

Health Effects

Tnchloroethene was once used as an anesthetic for surgery.
People who are exposed to large amounts of trtchloroethene
can become dizzy or sleepy and may become unconscious when
exposed to very high levels. Death may occur from inhalation
of large amounts. Many people have jobs where they work with
tnchloroethene and can breathe it or get it on their skin. Some
people who get concentrated solutions of tnchloroethene on
tieir skin develop rashes. People who breathe moderate levels
of tnchloroethene may have headaches or dizziness. Some
people who breathe high levels of tnchloroethene may develop
damage to some of the nerves in the face. Humans have
reported health effects when exposed to the level of
tnchloroethene at which its odor is noticeable. Effects have also
occurred at much higher levels. Animals that were exposed to
moderate levels of tnchloroethene had enlarged livers, and
high-level exposure caused liver and kidney damage. However,
we do not know if these changes would occur in humans.

t is uncertain whether people who breathe air or drink water
containing tnchloroethene are at higher risk of cancer or if their
children have more birth defects. People who used water for
several years from two wells that had high levels of
tJlcMoroethene may have had a higher incidence of childhood
eukemfa than other people. Increased numbers of children
were reported to be born with cardiac abnormalities, a finding
which is supported by data from some animal studies showing
developmental effects of tnchloroethene on the heart.
However, other chemicals were also in the water from this well.
Je do not have any clear evidence that tnchloroethene alone
an cause leukemia or any other type of cancer in humans. As

part of the National Exposure Registry, the Agency for Toxic
Substances and Disease Registry (ATSDR) compiled data on
4,280 residents of three states (Michigan, Illinois, and Indiana)
who had environmental exposure to tnchloroethene. It found
no definitive evidence for an excess of cancers from
ricfiloroethene exposure. In studies using high doses of
nchloroethene in rats and mice, tumors in the lung, liver, and
estes were found, providing some evidence that nigh doses of
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tncnloroethene can cause cancer in experimental animals. We
do not know if tnchloroetnene affects human reproduction.

Information excerpted from

Toxicologicsl Profile for Tricfi/oroecfiene August 1995 Draft
Update
Agency for Toxic Substances and Disease Registry
United States Public Health Service
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Chemical Fact Sheet

Chemical Abstract Number
(CAS #)

.79016

Trichloroethylene

iTrichloroethene

Synonyms Athene, trichioro

lEthylene trichloride

iTCE

'EPA Method 502.2

jEPA Method 503.1

!EPA Method 524.1

!EPA Method 524.2

Analytical Methods
!EPA Method 601

EPA Method 624

lEP A Method 801 OB

iEPA Method 8021A

iEPA Method 824QB

iEPA Method 826QA

Molecular Formula !C2HC13

Use

i IN DECREASING, IN DRY CLEANING: IN MFG ORG CHEM & i
'PHARMACEUTICALS IN GAS PURIFICATION, AS A SOLVENT OF SULFUR I
!& PHOSPHORUS REFRIGERANT & HEAT EXCHANGE LIQUID; DILUENT IN
jPAINTS A ADHESIVES; TEXTILE PROCESSING; AEROSPACE OPERATIONS
•(FLUSHING LIQUID OXYGEN) CLEANING SOLVENT. ESP IN VAPOR i
(DECREASING CHAIN TERMINATOR IN PRODN OF POLYVINYL CHLORIDE
.SWELLING AGENT IN DISPERSE DYEING OF POLYESTERS AGENT IN
'REMOVAL OF BASTING THREADS IN TEXTILE PROCESSING CHEM INT
'FOR U.2.2-TETRACHLOROETHYL SULFENYL CHLORIDE SOLVENT IN
IADHESIVES & PAINT-STRIPPING FORMULATIONS HEAT TRANSFER
jMEDIUM-EG, IN CASE HARDENING OF METALS SOLVENT BASE FOR
'METAL PHOSPHATIZTNG SYSTEMS SOLVENT IN CHARACTERIZATION
iTEST FOR ASPHALT ENTRAINER FOR RECOVERY OF FORMIC ACID
;EXTRACTION SOLVENT-EG, FOR CAFFEINE used as household cleaner, with
jtrichlorocthane it is used in most typewriter correction fluid /SRP: Former use Used in
! wool-fabric scouring Extractant for spice oleoresins. Intermediate in the production of :
ipentachloroethane. Carrier solvent for the active ingredients of insecticides, and
'fungicides. Medication (Vet): Inhalation anesthetic. Former use ;

;Demand: (1982): 240 million pounds: (1983): Est 235 million pounds; 1987: Est 215 :
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: Consumptioo Patterns
I

Apparent Color
Odor

Boiling Point
Melting Point

Molecular Weight
Density

; Odor Threshold
Concentration

' Sensitivity Data

! Drinking Water Impact

million pounds. Vapor degreasing of fabricated metal parts, 80%; chemical
; intermediate. 5%; miscellaneous used, 5%; exports, 10% (1985) Vapor degreasing of
fabricated metal parts, 66%; chemical intermediates, miscellaneous domestic uses,
5%; exports. 22%. CLEANING SOLVENT, 89%; CHAIN TERMINATOR. 9%,
;OTKER,2%(1980EST)

CLEAR. COLORLESS. OR BLUE MOBfLE LIQUID

Ethereal odor ; CHLOROFORM-LIKE ODOR ; Sweet odor

87 DEG C

-73 DEG C

131.40

: 1 .4649 @ 20 DEG C/4 DEG C :

, 10 mg/1 (in water) Purity not specified 5.00X10-1 mg/1 (liquid) (detection in water)
2. 14X10 1 ppm (recognition in air) (chemically pure)

Exposure to thchloroethylene vapor may cause irritation of the eyes, nose, and throat. :

Liquid: irritating to skin and eyes. i

iSURFACE WATER: 1-24 ppb industrial rivers in US. with Lake Erie - 188 ppb, 88 of ;

DISCLAIMER - Please Read
Return to :

Alphabetical List of Compounds

List of Compounds bv CAS Number

List of Services

Spectrum Laboratories Homepage

8/16/00 12:20 AM



.~u,*^ r ,f^ff r v Y ' Around Water and
Office of water Drinking Water

List of Contaminants

Drinking Water and Health

As pan of the Drinking Water and Health pages, this fact sheet is part of a larger
publication:

National Primary Drinking Water Regulations

Technical Factsheet on: TRICHLOROETHYLENE

Drinking Water Standards

MCLG; zero
MCL: 0.005 mg/L
HAL(child): none

Health Effects Summary

Acute: EPA has found trichloroethylene to potentially cause vomiting and abdominal pain
from acute exposures at levels above the MCL.

No Health Advisories have been established for short-term exposures.

Chronic: Trichloroethylene has the potential to cause liver damage from a lifetime
exposure at levels above the MCL.

Cancer: There is some evidence that trichloroethylene may have the potential to cause
cancer from a lifetime exposure at levels above the MCL.

Usage Patterns

Production of trichloroethylene has increased from just over 260,000 Ibs in 1981 to 320
million Ibs. in 1991. Vapor degreasing of fabricated metal parts and some textiles
accounts for 80% of its use.

Five percent is used as an intermediate in the production of organic chemicals and
Pharmaceuticals. Miscellaneous uses (5%) include solvents for dry cleaning, extraction
and as a refrigerant/heat exchange liquid. An estimated 10% is exported.

Release Patterns

Major environmental releases of trichloroethylene are due to air emissions from metal
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decreasing plants. Wastewater from metal finishing, paint and ink formulation,
electrical/electronic components, and rubber processing industries also may contain
rrichloroethylene.

From 1987 to 1993, according to the TOXJCS Release Inventory, trichloroethylene releases
to water totalled over 100,000 Ibs. Releases to land totalled over 191,000 Ibs. These
releases were primarily from steel pipe and tube manufacturing industries. The largest
releases occurred in Pennsylvania and Illinois. The largest direct releases to water
occurred in West Virginia.

Environmental Fate

Relatively high vapor pressure and low adsorption coefficient to a number of soil types
indicates ready transport through soil and low potential for adsorption to sediments. The
mobility in soil is confirmed in soil column studies and river bank infiltration studies. Four
to six percent of environmental concentrations of trichloroethylene adsorbed to two silty
clay loams (Koc = 87 and 150). No adsorption to Ca-sarurated montmorillonite and 17%
adsorption to Al-saturated montmorillonite was observed.

The high Henry's Law Constant indicates rapid evaporation from water. Half-lives of
evaporation have been reported to be on the order of several minutes to houra, depending
upon the turbulence. Field studies also support rapid evaporation from water.'-
Trichloroethylene is not hydrolyzed by water under normal conditions. It does not adsorb
light of less than 290 nm and therefore should not directly photodegrade. However, slow
(half-life -10.7 months) photooxidation in water has been noted.

Trichloroethylene is relatively reactive under smog conditions with 60% degradation in
140 min and 50% degradation in 1 to 3.5 hours reported. Atmospheric residence times
based upon reaction with hydroxyl radical is 5 days (6-8) with production of phosgene,
dichloroacetyl chloride, and formyl chloride.

Marine monitoring data only suggest moderate bioconcentratipn (2-25 times).
Bioconcentration factors of 17 to 39 have been reported in bluegill sunfish and rainbow
trout.

Chemical/Physical Properties

CAS Number. 79-01-6

Color/ Form/Odor Clear, colorless or blue mobile liquid with sweet chloroform-like odor

M.P.:-73CB.P.:87C

Vapor Pressure: 57.8 mm Hg at 20 C

Density/Spec. Grav.: 1.465 at 20 C

OctanolAVater Partition (Kow): Log Kow = 2.29
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Solubilities: 1.0 g/L of water at 25 C

Soil sorption coefficient: Log Koc = 2 for many soil types; high to very high mobility in
soil

Bioconcentration Factor: 17 to 39 in fish; moderate.

Odor/Taste Thresholds: N/A

Henry's Law Coefficient: 0.01 atm-cu m/mole

Trade Names/Synonyms: 1,1,2-Trichloroethyiene, Acetylene trichloroethylene, Algylen;
Anameth; Benzinol; Chlorilen; CirCosolv; Germalgene; Lethurin; Perm-a-chlor; Petzinol,
Philex; TRI-Plus M; Vitran

Other Regulatory Information

Monitoring:

— For Ground/Surface Water Sources:

Initial Frequency- 4 consecutive quarterly samples during initial compliance period
(1993-1995)

Repeat Frequency- If no detects in initial samples GW systems must take annual samples
during 1996-1998 compliance period and triennial samples thereafter, SW systems must
take annual samples.

-- Triggers - Return to quarterly monitoring if detect at > 0.0005 mg/L, until primacy
State determines otherwise

Analysis

Reference Source Method Numbers
EPA 600/4-88-039 502.2; 524.2; 551

Treatment/Best Available Technologies: Granular Activated Charcoal and Packed
Tower Aeration

Toiic Release Inventory - Releases to Water and Land, 1987 to 1993 (in pounds):

Water Land
TOTALS (in pounds) 100,293 191,088
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Top Six States*
PA 0 33,450
IL 0 30,711
GA 3,742 17,532
TX 0 21,000
MA 0 19,920
WV 12,822 0

Major Industries
Steel pipe, tubes 31 39,288
Misc. Indust. Organics 27,708 0
Car pans, access. 4,405 19,920
Plating, polishing 3,342 20,100
Wool fabric mills 3,942 18,081

* State totals only include facilities with releases greater than 10,000 Ibs.

For Additional Information

EPA can provide further regulatory or other general information:
EPA Safe Drinking Water Hotline - 800/426-4791

Other sources of toxicological and environmental fate data include:
Toxic Substance Control Act Information Line - 202/554-1404
Toxics Release Inventory, National Library of Medicine - 301/496-6531
Agency for Toxic Substances and Disease Registry - 404/639-6000

List of Contaminants
Drinking Water and Health

SERft k

Search EPA OGWDW Qffice Comments
of Water

Home

Revised October 13, 1999

Office of Ground Water and Drinking Water

http://www.epa.gov/OGWDW/dwh/t-voc/trichlor.html
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Genium Publishing Corporation
1145 Catalyn Street

Schenecudy, NY 12303-1836 USA
(518) 377-3854

Material Safety Data Sheets Collection:

Sheet No. 703
1,2-Dichloroethylene

Issued: 4/90
Section 1, Material Identification 31
1,2-DlchJoroethylene Description: An industrial solvent composed of 60% cis- and 40% trans-isomers. Both isomers, cis
and trans, are made by partial chlorination of acetylene. Used is a general solvent for organic materials, lacquers, dye
extraction, thermoplastics, organic synthesis, and perfumes. The trans-isomer is more widely used in industry than either
the cis-isomer or the mixture. Toxicity also varies between the two isomen.
Other Designations: CAS No. 0540-59-0; CHjCI,; acetylene dichlonde; cir-l,2-dichloroethylene; iym-dichloroethylene;
froAS-l,2-dichloroeihylene, diofonn.
Manufacturer: Contact your supplier or distributor. Consult the latest Ctemic3l-«eek Buyers' Culd^ for a suppliers list.

I
2
2

NFPA

HMIS
H 2
F 3
R t
PPG'
•S«c. 3

Section 2. Ingredients and Occupational Exposure Limits
1,2-Dichioroethylene, ca 100%

OSHA PEL
3-hr TWA: 790 mg/m'. 200 ppm

ACGIH TLV, 1989-90
TLV-TWA: 790 mg/m3, 200 ppm

NIOSH REL, 1987
790 mg/mj, 200 ppm

Toxfclty Data*
Rat, oral. LD,,: 770 mg/kg; toxic efrecu not yet reviewed
Frog, inhalation, TC :̂ 117 mg/m3 inhaled for 1 hr affects the
peripheral nerve and sensation (flaccid paralysis without
anesthesia); behavior (excitement); lungs; thorax, or
respiration (respiratory depression)';

• SM NIOSH, KTECS (KV936COOO). for additional toxicity data.

5ection3, Physical Data
Boiling Polnfc 119 'F/48 'C
Melting Point: -56 to -115 T/-49 to -82 'O
Vapor Pressure: ISO to 264 ton at 68 T/20 'C
Vapor Density (Air = 1): 3.4

Appearance and Odor A colorless, low-boiling liquid with a pleasant odor.

Molecular Weight: 96.95 g/mol
Specific Gravity (H,0 = 1 at 39 T/4 'Q: 127 at 77 T/25 'C
Water Solubility: Insoluble

Section 4» Fire and Explosion Data
Flash Point: 37 'F/2.8 'C, CC Autolgnltion Temperature: 860 'F/460 'C | LEL; 5.6% v/v UEL: 12.3% v/v

Lstinguishing Media: Use dry chemical, CO:, halon, water spray, or standard foam. Water may be ineffective unless used to blanket the fire.
,'nusual Fire or Explosion Hazards: This material's vapors are a dangerous fire hazard and moderate explosion hazard when exposed to any
teat or ignition source or oxidizer.

Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece
operated in the pressure-demand or positive-pressure mode and a fully encapsulating suit. Vapors may travel to heat or ignition sources and flash
iack. Stay upwind and out of low areas. Be aware of runoff from fire control methods. Do not release to sewers or waterways.

Section 5. Reactivity Data
tablllty/PoIymerizatlon: This material is stable at room temperature in closed containers under normal storage and handling conditions.
iazardous polymerization cannot occur.

Chemical Incompatibilities: This material is incompatible with alkalies, nitrogen tecraoxide, difluoromethylene, strong oxidizers, and dihy-
ofluonte. When in contact with copper or copper alloys or by reaction with potassium hydroxide, explosive chloroacetylene may be released.

Conditions to Avoid: Addition of hot liquid to cold 1,2-dichloroethylece nay cause sudden emission of vapor that could flash back to an ignition

ource.
Hazardous Products of Decomposition: Thermal oxidative decomposition of 1,2-dichloroethylene can produce highly toxic fumes of chlorine
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No. "03 1,2-DichIoroeihyIene -1/90

Section 6. Health Hazard Data
Carciuogeoicity: Neither '.he NTP. l.ARC. aorOSHA lists 1,2-dichloroethyIeae as a carcinogen. " ~—"
Summary of Risks: 1,2-DichIoroethylene's most importam effect is its irritation of the central nervous system (CNS) and narcosis. This material
is taxic by inhalation, ingestion, .and skin contact. It is also irritating 10 the eyes. The crins-isomer at 2200 ppm causes nausea, venigo, and
burning of the eyes. The trins-isomer is twice as potent as the cis-isomer. If renal effects occur, they are transient.
Medical Conditions Aggravated by Long-Term Exposure None reported.
Target Organs: Central nervous system, eyes, respiratory system.
Primary Entry Routes: Inhalation, ingestion, skin and eye contact.
Acute Effects: Inhalation of 1,2-dichloroethyIene causes narcosis, respiratory tract irritation, nausea, vomiting, treoior, weakness, central nervous
depression, and epigastric (the abdomen's upper midregion) cramps. Contact with the liquid causes eye and slan (oa prolonged contact) irritation.
Icgestion causes slight depression to deep narcosis.
Chronic Effects: None reported.
FIRST AID
Eyes: Flush immediately, including ucder the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min.
Skin: Quickly remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water.
Inhalation: Remove exposed person to fresh air and support breathing as needed. Have trained personnel administer 100% oxygen, preferably
with humidification.
Ingestlon: Never give anything by mouth to an unconscious or convulsing person. If ingested, have a conscious person drink 1 to 2 glasses of
water, then induce repeated vomiting until vomit is clear.
After first aid, get appropriate la-plant, paramedic, or community medical support
Physician's Note: Intravenous injections of calcium gluconate may relieve cramps and vomiting. Treat central nervous system effects sympto-
uatically.

Section 7. Spill, Leak, and Disposal Procedures
UI/Leak: Design and practice a 1,2-dichlaroethyttne spill control and countirmeasure plan (SCCP). Notify safety personnel, remove all heat

igmuon sources, evacuate hazard area, and provide adequate ventilation. Cleanup personnel should protect against vapor inhalation and skin
or eye contact. Absorb small spills on paper towels. A/ter evaporating the 1,2-dichloroethylene from these paper towels in a funwhood, burn the
paper in a suitable location away from combustible material. Collect and unmne large quantities in a suitable combustion chamber equipped with
an appropriate effluent gas cleaning device. Follow applicable OSHA regulations (29 CFR 1910.120).
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations
Listed as a RCRA Hazardous Waste (40 CFR 261.33)
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reporuble Quantity (RQ): 100 Ib (45.4 kg) [* per RCRA, Sec. 3001, per Clean
Water Act, Sec. 307(a)]t
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
Listed as a SARA Toxic Chemical (40 CFR 372.65)
OSHA Designations
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-l)
f Listed as l.2-<ranj-dichJoro«thylea«.
Section 8. Special Protection Data
Goggles: Wear protective eyeglasses-or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator. For emergency or
r- -outine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA.

pnlng: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. 1,2-dichloroethylene attacks some
forms of plastics, rubber, and coatings.
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL and
AC'GIH TLV (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it it its
source/103'
Safety Stations: Make available in the work area emergency eyewash stations, sa/ecy/quick-drench ihowen, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and *^"^f«~«' r %,mArr mnMtnJrut/.H clothing before wearing.
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments
Storage Requirements: Store in tightly closed containers in a cool, well-ventilated area away from all incompatible materials (Sec. 5) and
oxidizing materials. Outside or detached storage is preferred. If stored inside, place containers in a standard flammable liquids storage cabinet or
room. Protect containers from physical damage.
Engineering Controls: Avoid vapor inhalation ud skin and eye contact. Use only with adequate ventilation and appropriate personal protective
gear Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. 1,2-dichloroethylene is a
dangerous fire hazard. All engineering systems should be of maximum explosion-proof design and electrically grounded and bonded. Provide
preplacecent questionnaires which emphasize delecting a history of chronic respiratory disease.
Transportation Data (49 CFR 172.101, .102): Not listed _ _ ___
MSDS Collection References: 7, 26, 38, 73, 34, 35, 37, 38, 100, 101, 103, 109, 126, 127, 136. 137
Prepared by: MJ AJlison. BS; Industrial Hygiene Review: DJ Wilson. CIH: Medical Review: \U Hardies. MD
'xfr jai O : WO by Ctmuffl Puacuniaj Orpwiooo. Any »fflm«r:al IM or rtproduetioa •uDoui Jit ;»»! joeri xmuiicon j jjrom
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Chemical Fact Sheet

Chemical Abstract Number
(CAS_#)

Synonyms

156592

.cis-1,2-Dichloroethene

cis-1,2-Dichloroethylene

EPA Method 502.2

Analytical Methods
EPA Method 524 1

EPA Method 524 2

EPA Method 8021A

Molecular Formula

.SOLVENT & CHEMICAL INTERMEDIATE. SOLVENT (AS ISOMERIC MTXT)
IFOR PERFUMES, DYES, & LACQUERS. SOLVENT (AS MDCD'FOR
'THERMOPLASTICS, FATS, & PHENOLS. SOLVENT (AS MKT) FOR
;CAMPHOR & NATURAL RUBBER. CHEM INT (AS ISOMERIC MDCT) FOR
;CHLORINATED CMPD. AGENT IN RETARDING FERMENTATION. Used as a
solvent for waxes, resins, and acetylcellulose. It is also used in the extraction of

Use irubber, as a refrigerant, in the manufacture of pharmaceuticals and artificial pearls
and in the extraction of oils and fats from fish and meat 1,2-Dichloroethylene CIS- &
jTRANS-isoMERs OF U-DICHLOROETHYUENE HAVE HAD USE AS
'SOLVENTS & CHEM INTERMEDIATES. NEITHER OF ISOMERS HAS
'DEVELOPED WIDE INDUSTRIAL USAGE IN THE us PARTLY BECAUSE
;OF_TjfflR FLAMMAB1LITY. CIS AND TRANS ISONffiRS

Apparent Color ^Liquid; Colorless _

Boiling Point ;:60.3 DEG C @ 760 MM HG

Melting Point 1-80.5 DEG C

Molecular Weight :96.94

Density i 1.2837 @ 20 DEG C/4 DEG C

Sensitivity Data jl,2-Dichloroethylene is an eye irritant. 1,2-Dichloroethylene

Cis-1.2-dichJoroethylene may be released to the environment in emissions and
wastewater during its production and use. Under anaerobic conditions that may exist
in landfills or sediment, one is likely to find 1,2-dichloroethylenes that are formed as
breakdown products from the reductive dehalogenation of trichloroethylene and
tetrachloroethylene. The cis-1.2-dichloroethylene is apparently the more common
isomer found although it is mistakenly listed as the trans isomer. The trans isomer.
being a priority pollutant is more commonly analyzed for and the analytical
procedures generally used do not distinguish the isomers. If cis-l,2-dichloroethylene
is released on soil, it should evaporate and/or leach into the groundwater where very

Environmental Impact slow biodegradation should occur. If released into water, cis-1.2-dichloroethylene will
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Environmental Fate

Drinking Water Impact

be lost mainly through voladluatiou (liaLTlile 3 hr in a model nver). Biodeizndaiion.
adsorpiioQ to sediment, and biocoucentration in aquatic orzanisms should noc be
significant. In the atmosphere cis-1.2-dichloroeihylene \\-jJl be lost by reaction wi th
pliotochemically produced hydrovyl radicals (hall'life 8 days) and scaveaaed by ram.
Because it is relatively lona lived in the atmosphere, considerable dispersal from
source areas should occur. The general population is exposed to
cis-1.2-dichloroeLhyleae in urban air as well as in cootaminated drinkins water from
ground water sources. Occupational exposure will be via dermal contact with dje
vapor and liquid or via inhalation.

TERRESTIAL FATE: If cis-l.2-dichloroetliylene is released on soil, it should
evaporate aud/or Icach into the groundw.itcr \vlicrc very slow biodocradatiori should

occur. AQUATIC FATE: If released into water. cis-l.2-dichloroeth\lene will be lost
mainly through volatilization (half life 3 hr in a model nver). Biodegradation and
adsorption to sediment should not be significant. ATMOSPHERIC FATE: In the
atmosphere cis-l.2-dichloroethylene will be lost by reaction with photochemically

produced hydrovyl radicals (half-life 8 days). There is evidence that it will be
scavenged by rain which is to be expected of a water soluble chemical.

Evaporation from water at 25 deg C of 1 ppm solution: 50% after 24 nun, 90% after
33 min. 1,2-Dichloroethylene DRINKING WATER: Cis-1.2-dichloroethylene was

found in Miami drinking water at 16 ppb and Cincinnatti and Philadelphia drinking
water at 0.1 ppb. but was absent from 7 other drinking waters surveyed.
GROUNDWATER: Raw water from a well in Wausau, WI contained 83.3 ppb of
cis-1,2-dichloroethylene . Studies of the contaminants in shallow groundwater at the
Miami Drum site, an inactive drum recycling facility, reported 839 and 13.3-17.9 ppb
of cis-1.2-dichloroethylene . The Biscayne aquifer, that supplies drinking water to

residents of Dade County contained 0-26 ppb of cis-dichloroethylene in the vicinity of

'the Miami Drum site . SURFACE WATER: Cis 1.2- dichloroethylene was found

along a 30 km stretch of the Glatt River in Switzerland at load levels of 1 g/hr .
EFFL: In a comprehensive survey of wastewater from 4000 industrial and publicly
owned treatment works (POTWs) sponsored by the Effluent Guidelines Division of

the USEPA, cis-1,2-dichloroethylene was identified in discharges of the following
industrial category (frequency of occurrence: median concn in ppb): steam electric (1:

1.6), leather tanning (1; 3.3). iron and steel mfg (2; 1400.8), nonferrous metals (1:
314.6), organics and plastics (2: 121.3), textile mills (1; 8.3), plastics and synthetics

(3; 20.1), rubber processing (1:712.0), explosives (1. 1.5). The highest effluent
concn was 2059 ppb in the iron and steel mfg industry .

DISCLAIMER - Please Read
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Material Safety Data Sheet
From Gemum's Reference Collection

Genium Publishing Corporation
1145 Catalyn Street

Schenectady, NY 12303-1836 USA
f5I8) 377-8855 CENIUM PUBLISHING CORP.

No. 382

VINYL CHLORIDE
(Revision A)
Issued: August 1978
Revised: August 1988

SECTION I. MATERIAL IDENTIFICATION 26
Material Name: VINYL CHLORIDE

Description (Origin/Uses): Widely used :o maJce PVC resms acd plastics; also used ia organic synthesis.

Other Designations: VCM; Vinyl Chloride Monomer; Chloroethylene; Chloroethene; C.HjC!; CAS No. 0075-01-i NFPA

HM1S
Manufacturer: Contact your supplier or distributor. Consult 'Jie latest edition of the Oiemicatweek H 2
Buvers' Guide (Geaium ref. 73) for a list of suppliers. F 4

R 1 I
PPG* S
•Sec sect. 3 K

SECTION 2. INGREDIENTS AND HAZARDS
Vinyl Chloride, CAS No. 0075-01-4

•The action level set by OSHA in 29 CFR 1910.1017 is 0.5 ppm. Exposures
above this level are strictly regulated by extensive medical record keeping,
reporting, surveillance, and other requirement. Consult 29 CFR 1910.1017
for details.
••See NIOSH, BTECS (No. KU9625000), for additional data with references to
mutagenic, reproductive, and tumorigenic effects.

%
CalOO

1
4
3
d

EXPOSURE LIMITS
OSHA PEL

8-Hr TWA: I ppm*

ACGIH TLV, 1987-88
TLV-TWA: 5 ppm. 10 mg/m'

Toxiclty Data"
Rat, Oral, LD,: 50qmg/kg

',

SECTION 3iPli*SICAL DATA
Boiling Point: 61'F (16'C)
Water Solubility (%): Insoluble

Molecular Weight: 107 Grams/Mole
Vapor Density (Air = 1): 2.2

Appearance and Odor: A colorless gas; mid, sweet odor at high concentrations.

SECTION 4. FIRE ANB EXPLOSION DA
Flash Point and Method

-108.4'F (-78'C)
Autoigniuon Temperature

882'F (472'Q

iTA' - • • • • ' : • ' • " " • • • • : • • • • • < • - • • . •

Flammability Limits in Air
% by Volume

LOWER

3.6%

•• ^IfPER

33%

•Jrtlngulshing Media: Vinyl chloride gas is a severe fire and explosion hazard; treat any fire involving it as an emergency. Try to shut
off the flow of g»s. Use a water spray to protect the personnel attempting this and to cool fire-exposed cylinders/containers of vinyl chloride.

Unusual Fire or Explosion Hazards: This heavier-than-air gas can flow along surfaces, reach distant sources of ignition, and flash
back. Eliminate sources of ignition in the workplace, particularly in low-lying areas such as sumps, cellars, basement utility rooms, and
underground piping systems.

pecial Fire-njhtinj Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
.emand or positive-pressure mode.
SECTION 5. REACTIVITY DATA
inyl cnlor.de is stable in closed, airtight, pressurized containers at room temperature under normal storage and handling conditions. It can

cdergo hazardous polymerization if it is heated or reacted with a polymerization catalyst, or if the concentration/activity cf the added
inhibitor becomes too low.
Chemical Incompatibilities: This material is incompatible with copper, aluminum, and other polymerization catalysts or free radical
oitiators like hydrcquinone.
Conditions to Avoid: Do sot allow sources of ignition such as open P.ame, unprotected heaters, lighted tobacco products, electric spats,
r excessive heat in work areas. Avoid prolonged exposure to air, especially Ln the pr::ecce of certain contaminants, because dangerous leve.s
f ooiyperoxides may accumulate. Avoid exposure to sunlight; if the proper catalytic conditions occur, the vinyl chloride monomer may react
ith itself and undergo an explosive polymerization reaction. Violent ruptures of containers of this gas can occur.

Hazardous Products of Decomposition: During fires, v m y l chloride T.ay decompose into toxic gases such as hydrogen chloride,
orbon monoxide, acd Dhoszene. „
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No. 332 VINYL CHLORIDE 3/38

SECTION 6. HEALTH HAZARfl INFORMATION
Vinyl chlcr.de :s j'sted is i rircxcjea by the ACGIH. NTP, ind [ARC with jufficient epidemiologicai evidence from human studies.
S u m m a r y of Risks: V'jjyl chloride depresses the central nervous system (CNS). causing effects that resemble mild alcohol
mioxicstion; however, these erfects can process to sircosis, eventual collapse, asd eves death is the intensity aadVor duration of the
exposure centimes. Thrcceocyoseeia (decrease ;a bleed plaa'.ets) has bscn reported .'oilowisg exposures.
Medica! C o n d i t i o n s Aggrava t ed by Loaj-Tarm Exposure : Possible L'vsreffsca. Target Organs: Respiratory system,
skin, eyes, ^dceys, heciEposeuc (blood) system, and mujjwuloskeleul system. Primary Entry: Inhalation. A c u t e Effects : Head-
ache, dimness, .ighiheadiisess. skin and eye imcst:on. C h r o n i c Effec ts : Cancer, especially aneiosarcsma of the liver.
FIRST AID: Eyes. I:=xedi2:;!y flush eyes, iccliidicg under the eyelids, gsntfy but thoroughly with plenty of running water for it
least 15 Canutes. S k i a . Sj^n :jor.act '*::.u. liquid vinyl chloride causes frostbite (cryogenic injury). Treat this accordingly.
I n h a l a t i o n . Remove the ;*pcscd per:on to fresh air; restore and/or support his or her breathing as needed.
[ngestioa. L'nlJcsly.
GET M E D I C A L HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. S««k prompt
medica l assistance for f u r t h e r t r ea tmen t , observation, and support after first aid.

SECTION 7. SPILL, LEAK. AND DISPOSAL PROCEDURES
Spill/Leak: Treat any vinyl chloride 301 leak as an emergency. Preplan emergency responses and make sure all personnel know about
them. Notify safety pencnnel, evacuate ill nonessential personnel, provide maximum explosion-proof ventilation, and eliminate all sources
of ignition immediately. Make sure cleanup personnel have protection against contact with this material and inhalation of its vapor (see
sect. 8). Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations for disposal. Follow Federal,
suie, and local regulations.
OSHA Des igna t ions
Air Contaminant (29 CFR 1910.1000 Subpart 2)
Vinyl chloride is specifically regulated by OSHA at 29 CFR 1910.1017 as a suspected carcinogenic agent.

I*' EPA Destinations (40 CFR 302.4)
RCRA Hazardous Waste, No. U043
CERCLA Hazardous Substance, Reportable Quantity: I Ib (0.454 kg), per Clean Water Act (CWA), section 307 (a); Clean Air,Act (CAA),
section 112; and Resource Conservation and Recovery Act (RCRA), section 3001.

SECTION 3. SPECIAL PROTECTION
Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow OSHA eye- and face-protection regulations
(29CFR 1910.133). Respirator: Consult the MOSH Podut Guide to Chemical Hazards for general recommendations on respirators.
Follow OSHA respirator regulations (29 CFR 1910.134). For emergency or nonroutine use (leaks or cleaning reactor vessels and storage
tanks), wear an SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode. Warning: Air-purifying
respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves; boots; aprons; head coven; and
clean, impervious, body-covering clothing to prevent any possibility of skin contact with vinyl chloride. All clothing must be flame
resistant. Ven t i l a t i on : Install and operate general and local ventilation systems powerful enough to maintain airborne levels of vinyl
chloride below the OSHA PEL standard cited in section 2. All ventilation systems must be of maximum explosion-proof design, e.g.,
oonsparkicg, electrically grounded and bonded. Safety Stations: Make eyewash stations, safety s ho wen, and washing facilities
available in areas of me and handling. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb
irntancs and all lenses concentratejhem. Do not wear contact lenses in any work area. Other: Design all engineering systems to be
explosion-proof in areas where vinyl chloride gas may occur. Pressure check all pipes and equipment used with this gas and make sure that
all connections are leak tight. Comments: Practice good personal hygiene; always wash thoroughly after using this material. Avoid

—unsferring it from your hasds to your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in any work area.

SECTION 9. SPECIAL PRECAUTIONS A>fD COMMENTS
Storage/Segregation: Store vinyl chloride in a cool, dry, well-ventilated area away from sources of ignition and incompatible chemicals.
Outside or detached, storage:* recommended. Shade containers from radiant heat and direct sunlight. Special Handling/Storage: Vinyl
chloride is shipped/stored as a pressurized gas in cylinders or tank can. Protect these containers against physical damage and regularly
inspect them for cracks, leaks, or faulty valves. Ground and bond all containers used in shipping/transferring operations. Store cylinders
upright; secure then tightly; do aotdng or slide them: move them in a carefully supervised manner with a suitable hand truck. Monitor the
activity and concentration of the added inhibitor to the vinyl chloride product. Follow your supplier's recommendations concerning proper
shelf life, rotation of inventory, and ™n;u!"a"g* of purity. Eng ineer ing Controls: Make all engineering systems (ventilation, production,
c:c.) of ma.xi2ium explosion-proof design. Comments: Perform all operations with viayl chloride carefully to prevent accidental ignition.
Do not smoke in any use or stcnge area. Maintain the valve protection cap in place until immediately before using vinyl chloride. Insert a
check valve or xap xito '.he racsfeml lice to prevent a dangerous backflow into '.he original container. Uss pressure-reducing regulators
when connecting cylinders 2 lower-pressure piping sys;<:ms. Obtain detailed handling, shipping, Jfld storage information from your
supplier. A '.rained ci-.em:t :r sa/ecy specialist famiiar with the physical and chemical properties of this material should be present during
M work operations.
Transportation DaU (49 CFR 172.101-:)
DOT S h i p p i n g Name: V^y; Chlcr.de DOTLab«!:FlacmableGis IMO Label: FlanmableGas
DOT ID No. UN1086 DOT Hazard Class: RamnableGas IMO Class: 2.1
R e f e r e n c e s : 1.2L_!2 J7j 3-i.a.i —

:o L-J Su!tf,::ty of .::or-^o3 -c.-.,: :or p^.-.^-'i -rurxia « , pf.-.^ by pj
:tasor.i::i'.;:'/. TJie.tfoie. jji^oujn ituoaaole care >iu

.a'^e jresani'.Do of iLt.i .sfarrrjuon. Cei'.a.Ti ?^>l:sf-a»Coro. , , . , ,. ,-, rvr !»/•!..„.. r~TCJ
«»™M. ruu, io ~rHtS.^oa «ui ^»» »rt.?««.b,iiiy I InJusF.jl Hygiene Review: DJ Wilson. CIH
r-r^cy or sui!aou.:y at j^.-t .::"or?.jL;Qi fcr lophciLan :o . .

cr. 'ar :5U«c^cca or .ti jjt v McdiCOJ Review: \U HordJCS, MD
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Introduction

Vinyl chloride is a colorless gas as normal temperatures. It is
also known as chloroethene, chloroethylene, ethylene
monochlonde, or monochloroethylene. It is flammable (easily
capable or burning) as a gas and is not stable at high
temperatures or pressure. Vinyl chloride will exist in liquid form
if it is kept under high pressure. Vinyl chloride has a mild,
sweet odor. Most people begin to smell vinyl chloride in the air
at 3,000 parts vinyl chloride per million parts (ppm) of air. Most
people begin to taste vinyl chloride in water at 3.4 ppm.

All vinyl chloride is man-made or results from the breakdown of
other manmade substances, such as trichloroethene,
tnchloroethane, and tetrachloroethene. Production of vinyl
chloride in the United States has grown an average of 7
percent from the early 1980s to the early 1990s, with an
additional increase of approximately 22 percent between the
years of 1992 and 1993. Most of the vinyl chloride produced in
the United States is used to make polyvinyl chloride (PVC). PVC
is used to make a variety of plastic products including pipes,
wire and cable coatings, and packaging materials. Other uses
include furniture and automobile upholstery, wall coverings,
housewares, and automotive parts. At one time, vinyl chloride
was also used as a coolant, as a propellant in spray cans, and
in some cosmetics. Since the mid 1970s, it has not been used
for these purposes.

Fate 4. Transport

Most of the vinyl chloride that enters the environment comes
from the plastics industries, which release it into the air or into
waste water. EPA limits the amount that industries may
release. Vinyl chloride is a breakdown product of other
manmade chemicals in the environment. Vinyl chloride has
entered the environment at hazardous waste sites as a result of
its improper disposal or leakage from storage containers or
from spills. Vinyl chloride has been found in tobacco smoke,
perhaps as a result of the manufacturing process.

Liquid vinyl chloride evaporates easily into the air. Vinyl
chloride in waUr or soil evaporates rapidly if it is near the
surfK«. vinyl chloride in the air breaks down in a few days.
When vinyl chloride breaks down in air, it can form other
harmful chemicals.

A limited amount of vinyl chloride can dissolve in water. It can
enter groundwater and can also be found in groundwater from
the breakdown of other chemicals. It is unlikely that vinyl
chloride will build up in plants or animals that you might eat.

Exposure Pathways

Since vinyl chloride commonly exists in a gaseous state, you
are most likely to be exposed to it by breathing it m. Vinyl

Ol J
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chloride is not normally found in urban, suburoan, or rural air m
amounts that are detectable by the usual methods or analysis.
However, vinyl chionde Mas been found in the air near plastics
industnts, Hazardous waste sites, and landfills. Th« amount of
vmy( chloride in the air near these piacas ranges from tract
aTfiouno to 0.041 ppm of air, out may exceed l ppm. Levels as
high as 44 ppm have been found at some landfills. One can
also be exposed to vinyl cnionde in we air through tobacco
smoke from cigarettes or cigars.

You may also be exposed to vmyi chionde by drinking water
from contaminated wells but how often this occurs is not
known. Most drinking water supplies do not contain vinyl
chionde. In a 1982 survey, vinyl chionde was found in less than
1 percent of the 945 groundwater supplies tested in the United
States. The concentrations found in groundwater were up to
0.008 ppm, with a detection limit of 0.001 ppm. Other studies
have reported groundwater vinyl chloride concentrations at or
below 0.38 ppm. At one time, the flow of water through PVC
pipes added very low amounts of vinyl chionde to water. For
example, in one study of newly installed pipes, the drinking
water had 0.001 ppm of vinyl cnionde. No current information
on the amount of vinyl chloride released from PVC pipes into
water a available. In the past, vinyl chloride could gee into food
that was staud in materials that contained PVC Now the U.S.
government regulates the amount of vinyl chloride in food
packaging materials. A model of food systems shows that when
levels less than l ppm of vinyl chionde monomer are used in
PVC packaging, "essentially zero' vinyl chloride enters food by
contact with these products.

Exposure to vinyl chloride can also occur in the workplace by
breathing in any vapors in the air or if it comes into contact
with your skin or eyes. Almost 80,000 people work with vinyl
chloride at their jobs. This number includes workers who make
vinyl chloride and PVC and workers who use PVC to make other
objects such as pipes.

Metabolism

If vinyl chloride comes into contact with your skin, negligible
amounts may pass through the skin and enter your body. Vinyl
chloride is more likely to enter your tody when you breathe air
or drink water containing it. This could occur near certain
factories or hazardous waste sites or in the workplace.

Most of the vinyl chloride that you breathe in or swallow enters
your blood rapidly. The vinyl chloride in your blood travels
through your body. When some portion of it reaches your liver,
t is changed into several different substances. Most of these
new substances also travel in your blood. Once they reach the
kidneys, they leave your body in your urine. Most of the vinyl
chloride is gone from your body a day after you breathe it in or
swallow it The liver, however, makes some new substances
that do not leave your body as rapidly. A few of these
substances are more harmful than vinyl chloride because they
react with chemicals inside your body and interfere with the
way your body uses or responds to these chemicals. Some of
these substances react in the liver and cause damage there. It
akes more time for your body to get nd of these changed

chemicals, but eventually your body will remove them as well.
f you breathe in or swallow more vinyl chloride than your liver
an chemically change, you will breathe out excess vinyl
.hlonde.

Health Effects

f you breathe high levels of vinyl chionde, you will feel dizzy or
iieepy. These effects occur within 5 minutes at aoout 10,000
ipm of vinyl cnloride. You can easily smell vinyl chloride at this
oncentration. If you Dreathe very high levels, you may pass
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out. You can rapidly recover from these effects if you breathe
fresn air. Some people get a headache when they breathe fr«sh
air immediately after breathing very nigh levels of vinyl
cnionde. People may die it they breathe extremely high levels
o£yinyi cnionde. These levels are much higher than the levels
that cause you to pass out.

Studies in animals show that extremely high levels of vinyl
chloride can damage the liver, lungs, and kidneys. These levels
can also damage the heart and prevent blood clotting. The
effects of drinking high levels of vinyl chloride are unknown. If
you spill liquid vinyl chloride on your skin, it will numb the skin
and cause redness and blisters.

Some peooie who have breathed vinyl chionde over several
years have developed changes m the structure of their livers.
People are more likely to develop these changes if they breathe
high levels of vinyl chionde. Some people who have worked
with vinyl chionde have developed nerve damage, and others
have developed an immune reaction. The lowest levels that
cause liver changes, nerve damage, and the immune reaction
in humans are not known. Certain jobs related to polyvmyl
chionde production expose workers to very high levels of vinyl
chloride. Some of these workers have problems with the blood
flow in thair flands. Their fingers turn whit* and hurt when they
go into the cold. It may take a long time to recover when they
go into a warm place. In some of these people, changes have
appeared on the skin of their hands and forearms. Also, bones
at the tips of their fingers have broken down. Studies suggest
that some people may be more sensitive to these effects than
others.

Some men who work with vinyl chloride havt complained of a
lack of sex drive. Results of studies in animals show that
long-term exposure may damage the sperm and testes. Some
women who work with vinyl chloride havt had irregular
menstrual periods. Some have developed high blood pressure
during pregnancy. Studies of women who live near vinyl
chloride manufacturing plants could not prove that vinyl
chloride causes birth defects. Studies using pregnant animals
show that breathing vinyl chloride may harm their unborn
offspring. Animal studies also show that vinyl chloride may
cause increased numbers of miscarriages early in pregnancy. It
may also causa decreased weight and delayed skeletal
development in fetuses. The same very high levels of vinyl
chloride that caused these fetal effects also caused adverse
effects in the pregnant animals.

Results from several studies suggest that breathing air or
drinking water containing low levels of vinyl chloride may
ncrease the risk of getting cancer. Studies of workers who
have breathed vinyl chloride over many yean showed cancer of
the liver. Brain cancer, lung cancer, and some cancers of the
blood also may be connected with breathing it daily for several
years. Studies of long-term exposure in animals show that

reases In cancers of the liver and mammary glands may
occur at very low levels of vinyl chloride in the air. Studies
snow tnet animals fed low levels of vinyl chloride each day
during their lifetime had an increased risk of getting liver
cancer.

The Department of Health and Human Services has determined
hat vinyl chloride is a known carcinogen. The International

Agency for Research on Cancer has determined that vinyl
chionde is carcinogenic to humans, and EPA has determined
that vinyl chloride is a human carcinogen.

nformation excerpted from
Toxicologies/ Profile for Vinyl chloride August 1995 Update
Agency for Toxic Suostances and Disease Registry
United States Public Health Service
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Chemical Fact Sheet

Chemical Abstract Number
(CAS #)

Synonyms

75014

.Vinyl chloride

Ethene, chloro-

EPA Method 502.2

:EPA Method 524.
:EPA Method 524.2

EPA Method 601

Analytical Methods iEPA Method 624

!EPAMethod8QlQB

iEPA Method 8021A

lEPA Method 824QB

iEPA Method 826QA

Molecular Formula C2H3Cl

JIN PLASTIC INDUSTRY: AS REFRIGERANT; IN ORGANIC SYNTHESES.
MONOMER FOR POLY(VINYL CHLORIDE) HOMOPOLYMER .
•COMONOMER-EG, WITH VINYL ACETATE OR V1NYLIDENE CHLORIDE.

Use

CHEM INTERMED FOR METHYL CHLOROFORM A
j 1 , 1 . 1 -TRICHLOROETHANE. CHEM INTERMED FOR OTHER ORG ' '
^HEMS-EC, CHLOROACETALDEHYDE. MONOMER A COMONOMER FOR
;FIBERS-EG, VTNYON & SARAN FIBERS. OXIDN INHIBITOR IN ETHYLENE
iOXIDE PRODN. REFRIGERANT A EXTRACTION SOLVENT (FORMER
USE). Vinyl chloride is used in the manufacture of numerous products in building and
construction, automotive industry, electrical wire insulation and cables, piping,
industrial and household equipment, medical supplies, and is depended upon heavily
by the robber, paper, and glass industries. Adhesives for plastics Vinyl chloride was
[formerly a component of aerosol propellants. Vinyl chloride and vinyl acetate
'coporymers are used extensively to produce vinyl asbestos floor tiles. Limited
'quantities of chloroethene were used in the United States as an aerosol propellant and
[u an ingredient of drug and cosmetic products. (Former use) _ _ _

Consumption Patterns

•MONOMER FOR POLY(VTNYL CHLORIDE) RESINS, 85%; EXPORTS, 13.5%,
MISCELLANEOUS (MOSTLY COPOLYMER USE), 1.5% (1982) 95% FOR
POLYVINYL CHLORIDE HOMOPOLYMER AND COPOLYMER RESIN; 4%
FOR SYNTHESIS OF METHYL CHLOROFORM; 1% FOR MISC

; APPLICATIONS (1972) 91% FOR POLYVINYL CHLORIDE CHEMICAL
PROFILE: Vinyl Chloride. Polyvinyl chloride. 91%; exports, 7%; other, including
chlorinated solvents, 2%. CHEMICAL PROFILE: Vinyl chloride. Demand: 1988: 9.1
billion lb; 1989: 9.2 billion lb; 1993 /projected/: 11.0 billion Ib. (Includes exports, but
not imports, which totaled 227 million lb last year.)

3,-16'00 12:21 A.M



Apparent Color COLORLESS GAS OR LIQUID

Odor Ethereal odor . Sweet odor

Boiling Point -13 3 7 d e g C

Melting Point - l 5 3 S d e s C
Molecular Weight

Density

62.50

0.9106 ^20 DEGC/4 DEGC

Odor Threshold
Concentration

Although vim I chloride has an odor at high uoncn. it is of QO value in prevenima
excessive exposure. The actual vapor coooi tliat can be detected has never been
adequately determined and vanes from oue individual to another, from impurities in
the sample and probably from duration of exposure.

Sensitivity Data Primary irritant for skin

Although vinyl chloride is produced in large quantities, almost all of it is used
captively for the production of polyvinyl chloride (PVC) and other polymers.
Therefore, its major release to the environment will be us emissions and wastewater at
these production and manufacturing facilities. If vinyl chloride is released to soil it
will be subject to rapid volatilization with reported half-lives of 0.2 and 0.5 days for
evaporation from sod at 1 and 10 cm incorporation, respectively. Any vinyl chloride
which does not evaporate will be expected to be highly to very highly mobile in soil
and it may leach to the groundwater. It may be subject to biodegradation under
| anaerobic conditions such as exists in flooded soil and groundwater. If vinyl chloride
is released to water, it will not be expected to hydrotyze, to bioconcentnte in aquatic
organisms or to adsorb to sediments. It will be subject to rapid volatilization with an
estimated half-life of 0.305 hr for evaporation from a river 1 m deep with a current of

;3 m/sec and a wind velocity of 3 m/sec. In waters containing photosensitizers such as
humic acid, photodegradation will occur fairly rapidly. Limited existing data indicate
that vinyl chloride is resistant to biodegradation in aerobic systems and therefore, it
may not be subject to biodegradation in aerobic soils and natural waters. It will not be
expected to hydrotyze in soils or natural waters under normal environmental
conditions. If vinyl chloride is released to the atmosphere, it can be expected to exist
mainly in the vapor-phase in the ambient atmosphere and to degrade rapidly in air by
gas-phase reaction with photochemically produced hydroxyl radicals with an

| estimated half-life of 1.5 days. Products of reaction in the atmosphere include
chloroicetaldehyde, hydrogen chloride, chloroethylene epoxide, formaldehyde, fonnyl
'chloride, formic acid, and carbon monoxide. In the presence of nitrogen oxides, eg
photochemical smog situations, the half-life would be reduced to approximately a few
hours. Since vinyl chloride is primarily used in limited number of locations, it is
unlikely that contamination will be widespread. Major human exposure will be from
inhalation of occupational atmospheres and from ingestion of contaminated food and
drinking water which has come into contact with polyvinyl chloride packaging
material or pipe which has act been treated adequately to remove residual monomer.

Environmental Impact

TERRESTRIAL FATE: If vinyl chloride u> released to sod. it will be subject to rapid
volatilization based on a reported vapor pressure of 2660 mm Hg at 25 deg C ;
half-lives of 0.2 aad 0.5 days were reported for volatilization from sod incorporated
into 1 and 10 cm of oil. respectively . Any vinyl chloride which does not evaporate
will be expected to be highly mobile in soil. It may be subject to biodegradation under
anaerobic conditions such as exists in Hooded soil and groundwater, however, limited
existing data indicate that vinyl chloride is resistant to biodegradation in aerobic
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systems and dicreforc. it may not be iiibject to biodcgradation in natural waters. It
will noi be expected to hydrolyze in soils under normal environmental conditions.
AQUATIC FATE. If vinyl chlonde is released to water, it will not be expected to
hydrolyze. to bioconcentratc in aquatic organisms or to adsorb to sediments, ft will bv:
subject to rapid volati l ization wi th an estimated half-life of 0.805 or for evaporation
from a nver 1 m deep w nh a current of 3 m/'scc and a wind velocity of 3
m/sec(l.SRC). Qi waters containing photosensitizers such as humic acid,
photodegradation w ill occur fairly rapidly Limited existing data indicate that vinyl
chlonde is resistant to biodegradation in aerobic systems and therefore, it may not be
subject to biodc'jadauon in natural waters. ATMOSPHERIC FATE. Q'vinylclilonde
is released to the atmosphere, it can be expected to exist mainly in the vapor-phase in
the ambient atmosphere( 1 .SRC) based on a reported vapor pressure of 2660 mm Hg
at 25 deg C . Gas phase vinyl chionde is expected to degrade rapidly in air by reaction
with photochemically produced hydroxyl radicals w ith an estimated half-life of 1.5

Environmental Fate days(j.SRC). Products of reaction in the atmosphere include chloroacetaldehyde.
HC1. chloroediylene epoxide. formaldehyde, formyl chloride, formic acid, and carbon
monoxide . In the presence of nitrogen oxides, eg photochemical smog situations, the
lialf-life would be reduced to a few hours. AQUATIC FATE: The rate of bulk
exchange of gaseous vinyl chlonde between atmosphere and water is about twice that
of oxygen. As a result the loss of vinyl chloride by volatilization from water is
probably the most significant process in its distribution. There is little information
pertaining specifically to the rate of adsorption onto paniculate miner.; In a study on
the behavior of vinyl chloride in water no significant difference in the rate of loss from
distilled water, river water, or effluent from a vinyl chloride plant stirred at the same
rate was found, thus indicating negligible adsorption onto paniculate matter. Aquatic
sediments could exhibit long-term storage of low levels if extreme environmental
conditions, such as continual high levels of vinyl chloride input were present in water.
AQUATIC FATE: In environments such as municipal water chlorination facilities,
high concentrations of chloride would exist Under certain conditions, vinyl chlonde
may be convened to more highly chlorinated compounds based on the reactivity of
carbon-carbon double bonds with chlorine and hypohalous acid. Dissolved vinyl
chloride in water will readily escape into the gas phase, but chemical reactions can
occur with water impurities which may inhibit its release. Many salts have the ability
to form complexes with vinyl chloride and can increase its solubility. Therefore, the
amounts of vinyl chloride in water could be influenced significantly by the presence of
salts.
DRINKING WATER: In the National Organic Monitoring Survey (1976-7) 2
Camples out of 113 contained detectable levels (X). I ppb) and these averaged 0.14
ppb . Highest value found in USA drinking water is 10 ppb(5.7). 23% of 133 USA
cities using finished surface water were pos. 0.1 to 9.3 ppb, 0.4 ppb median of pos
samples . A finished groundwatcr survey in 25 USA cities resulted in 4.0% pos. 9.4
ppb mean(2.6). One contaminated drinking water well contained 50 ppb . Drinking
water from PVC pipes contained 1.4 ppb in a recent installation, while a 9 yr old
system had 0.03 to 0.06 ppb . DRINKING WATER: USA: National Screening
Program. 1977-1981. 142 water supplies, 4.9% pos. trace to 76 ppb ; state sampling
data, 1033 supplies sampled. 7.1% pos. trace to 380 ppb . GROUNDWATER: 4 of
1060 wells in New Jersey were positive . Vinyl chlonde (VC) was present in the 10
most polluted wells from 408 New Jersey samples: however, vinyl chlonde was not
quantified . 15.4% of 13 US cities sampled were pos - 2.2 to 9.4 ppb, 5.8 ppb
median( 1,2). In a 9-state survey. 7% of the wells tested were positive, with a
maximum value of 380 ppb reported . .After train derailment in Manitoba on Mar 10.



1980. ia which large amounts ot VC was ^pilled in the snow, lu ppm max occurred ui
zroundwater which decreased to below 0.02 ppra by 10 wk ai'ter die spill(6).
GROUNDWATER: USA 1982 National Ground Water Supply Survey. -166 Camples.

Drinking Water Impact ' samPle Pos at l l PP& 0 ppb quantification limit) SURF ACE WATER: 9.3 ppb
max value found \n a 1981. 9 stats sur%e>(2. j ) . It was nol detected in winter or
summer samples from the Delaware River . Vinyl chloride has been detected ui 11
out of 606 samples from New Jersey and other USA samples(6). 7.6% of 105 USA
cities were positive wi th pos samples ranging from 0 2 to 5 1 ppb. 3 25 ppb median
On the basis of various model simulations it appears that vinyl chloride should not
remain in the aquatic ecosystem under most natural conditions. The loss of vinyl

chloride at constant temperature and pressure is a function of water turbulence and
mixinu efficiency. Experimental decrease of 16 me/1 is 96% in 2 hours when stirred
rapidly at 22 deg C in an open beaker of distilled water. In contrast, quiescent water
under the same conditions yielded a conca loss over 2 hours of only 25%. Assuming:
that all processes involved ore strictly first order, the volatilization loss data above
yields half-lives of 25.3 minutes for the stirred case and 290 minutes for die quiescent
case. EFFL: The only industry with appreciable waste water effluents of vinyl chloride
is the organic chemicals mfa/plastic industry where mean levels are 750 ppb . Waste

water from 12 PVC plants in 7 USA areas ranged from 0.05 to 20 ppm with typical

levels being 2 to 3 ppm . Vinyl chloride has been detected in effluents from chemical

and latex plants in Long Beach, California . It was aot detected in effluents from

major municipal waste water discharges in Southern California . Grouadwater from

hazardous waste sites, CERCLA Database. 178 sites, 8.7% pos for vinyl chloride.
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•UPWfVINO CHEMICAL DATA MATRIX EXHIBIT 6
oat*:
ChamleaJ:

4/1/M

-

CASNgmban
'̂ «^r

00007 »414

1 TOHdW 1 1 PHVaieAL Ck>ft*gTimTfeTI

Pinmtttf
Oral RfO:
Orai Slop*:

mnal Stooa:
innal Wl-ot-EvW:
OraiEDIfc
OrilEDIOWgt
inhal 6010:
Iflhal ED10 WQC
Or* 1050:
Cam* LOW:
Gas Innal LCSO:
OuW InAai LCSO:

ACUTE
FMh AWOC:
S4KAWQC:
FraaltAALAC:
SaltAALAC:

CHRONIC
FraaftAWQC
SaKAWQC
FraahAALAC:
SallAALAC:

Fr««h tool LCSO:
Salt Ecol LCSO:

Vilyf

1.fOE-02

1.006*01
82
1.00E*01
82
2.40E*03
2.001*04

3J3B*01

1.906+03
1.406*04

Ud
mgAo/di
mg/koVdi
(rflg/VgM

(moAg/di

mgAo/da

mS/Q
spin

ugA.
ug/L
Qfl/L

u k̂̂ L

u«A

ug/L
ugA.

1 PERSISTENCE

"OT1"*"
LAKE • HalfDvtt

Hytfrotyato:
Volatility:
Photolyaia:
BKxJag:
Radio:

RfVER • HallBvaa
Hyoroiyaic
Volatility:

Bkrtag:
Radio:

LogKow:

Valu^

4.7SE-MM -
1.018+02

3.90E*02

4.79E*OI '
1.096+00

3.60E*OJ

2.71E*00

Unit

day.
day*
day*
day*
daya

daya
day*
•̂uaiMyl

day*

Saaca
iy C.BENV
«y)*.1 UVBC

iy)* -1 SSO_KD

y EPA.6010

y E?A.ED10

C.EENV

RTECS
RTEC4

•

AQUUU
AQUIRE

J

Soura

FATE
THOMAS

FAT6RATE

FATE
THOMAS

FATERATE

RTI.LOGP

pOT^y ^
Maul Contain: FALSE
Organic TRUE
Gaa: TRUE
Paniculate: FALSE
Radfonucfid* FALSE
KAO. c«MTivnc rAaVSB
MotacuiarVVaight 1.316*02
OanaKy: 1.46E*00 oyml

I MOajnjTYl

p*^fptw &fitt yn!
Vapor Prase 7.3SE*01 Torr
Henr/i taw. 1.03C-03 »<m-m3/mol
W*t«r Solute 1.106*03 n*/L
OtarfeCoaA JJ2E-01 mtfj
3a«. M«an SoU

I BIOACCUiaUOTKJN I

Paramatar Valua Uni

FOOD CHAIN
FroshBCf: 1.70«*01
SaABCF:

ENVIRONMENTAL
Frasn Kf. 1.70C*01
SUBCf:

Log Kow 2.71E*00
WatarSolub: 1.10E*03

1 OTHER DATA 1
^̂ ^̂ ••••̂ •̂ •î ^̂ ^BMMrf
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EXHIBIT

MATERIAL SAFETY DATA SHEET

r 1. CHBMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME: Trichloroethylene
PRODUCT ID: 44002
SYNONYMS: Trichloroethene; Trichlorethylene; Trlchlor, CaHCI3
DATE: 10/16/1997
EDITION NO.: 015

PPG Industries, Inc.
One PPG Place, Pittsburgh, PA 13272, USA

24-hour Emergency Telephone Number: 1-304-843-1300

For Product Information (8am-5pm Eastern time): 1-800-243-6774 (C/A)

PREPARER: R. Kennetn Lee, Manager, Product Safety

2. COMPOSITION/INFORMATION ON INGREDIENTS

Material/CAS Number Percent

Trlchlorcethylena (Stabilized)
79-01-6 >99

Nota: Tested Mixture

3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW:

WARNING! Keep away from food. Vapor harmful.
Do not ship lightly stabilized grades in aluminum trailers.

Page 1 Of 3 COLEMAN
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PPG: ^4002 Trlchlorocthylane 10/16/1997

Pracautlons: Co not swallow. Swallowing may cause injury or death. Avoid contact with eyes. Will
cause irritation and pain. Avoid prolonged, repeated, or excasaivo contact with akin. May cause
irritation and dermatitis. Oo not breathe vapors. High vapor concentrations can causa dizziness,
unconsciousness, central nervous system depression or death. Long-term overexposure may cause
livar/kidney injury. Do not use in poorly ventilated or confined spaces without proper respiratory
protection. Use with adequate ventilation. Ventilation must be sufficient to limit employee exposure to
this product below permissible exposure limits. Wash thoroughly every day after work. Oo not eat,
drink or smoke !n work area. Eye Irritation, dizziness and/or drunkenness are signs of overexposure.

4. FIRST AID MEASURES

INHALATION: Move person to fresh air. If not breathing, give artificial respiration, preferably mouth-
to-mouth. If breathing is diffirult, give oxygon. Call a physician.

CONTACT: In case of contact. Immediately flush ayes and skin with plenty of water (soap
and water for skin) for at least 1 5 minutes, while removing contaminated clothing and-shoes. Get
medical attention if irritation persists. Thoroughly clean contaminated clothing and shoes before
rouso or discard.

INGESTION: If swallowed, give at least 3-4 glasses of water, but da not induce vomiting. Oo not give
anything hy mouth to an unconscious or convulsing person. Get medical attention.

NOTES TO PHYSICIAN: Only administer adrenaline after careful consideration following
overexposure. Increased sensitivity of the heart to adrenaline may be caused by overexposure to
this product.

5. FIRE FIGHTING MEASURES

FLASH POINT: None (by DOT test method).

FLAMMABLE LIMITS IN AIR • LOWER (%): 7.8%
FLAMMABLE LIMITS IN AIR - UPPER (%); 52%

EXTINGUISHING MEDIA: Carbon dioxide. Dry chemical. Water.

SPECIAL FIREFIGHTING PROCEDURES: Emits toxic fumes under fire conditions. When this
product is involved in fires, it can decompose to hydrogen chloride and possible traces of phosgene.
Fire-fighters must wear NIOSH approved pressure demand, self-contained breathing apparatus and
full protective dulhing when fighting chemical fires. Vapor concentration in a confined or poorly
ventilated area can be ignitad upon contact with a high energy spark, flame, or high intensity source
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PPG: 44002 Trichloroethylene 10/16/1997

of heat. This can occuP at concentrations ranging between the lower and upper limits (by volume)
listed above.

6. ACCIDENTAL RELEASE MEASURES

ACTION TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED:
Immediately evacuate the area. Provide maximum ventilation. Unprotected per3onnel should move

upwind of spill. Only personnel equipped with proper respiratory and eye/skin protection should be
permitted in the-area. Dike area to contain spill. Take precautions as necessary to prevent
contamination of ground and surface waters. Recover spilled material on adsorbents, such as
sawdust or vsrmluulila, and sweep inlu closed containers for disposal. After alt visible traces,
including ignitable vapors, have been removed, thoroughly wet vacuum the area. Do not flush to
sewer. If area of spill is porous, remove as much earth and gravel, etc. as necessary and place in
closed containers for disposal.

HANDLING AND STORAGE

PRECAUTIONS TO BE TAKEN DURING HANDLING AND STORAGE:
Vapors are heavier than air and will collect in low areas. Keep container closed when not In use.
Store only in closed, properly labeled containers. This material or its vapors when in contact with
names, hot glowing surfaces or electric area can decompose to form hydrogen chloride gas and
traces of phosgene. Avoid contamination of water supplies. Handling, storage and use procedures
must be carefully monitored to avoid spills or leaks. Any spill or leak has the potential to cause
underground water contamination which may, if sufficiently severe, render a drinking water sourca
unfit for human consumption. Contamination that does occur cannot be easily corrected. A
chlorinated solvent used as a flashpoint suppressant must be added in sufficient quantity or the
resultant mixture may have a flashpoint lower than the flemmable component. Do not use cutting or

iding torches on drums that contained this product unless properly purged and cleaned. Do not
ship lightly stabilized grades in aluminum trailers. The only exception is Type 145 vapor degreasing
grade. Liquid oxygen or other strong oxidants may form explosive mixtures with this product.

|_ 8. EXPOSURE CONTROLS /PERSONAL PROTECTION

Exposure Limits:
8-hour Tlmtt Weighted Average (TWA); 15-mlnute Short-Term Exposure Limit (STEL)

OSHA: 50 ppm TWA. 200 ppm STEL. Table Z-2. 29 CFR 1910.1000 (Rev. 3/1/89). NOTE: The
currently enforceable 1971 limit is 100 ppm TWA and 200 ppm ceiling.
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PPG: 44002 Trlchloroethylene 10/16/1997

ACGIH: 50 ppm TWArlOO ppm STEL.

RESPIRATORY PROTECTION: Alrburne concentrations should be maintained below the exposure
limits. When respiratory protection is required for certain operations (<10x exposure limit), use an air
purifying respirator. The effectiveness of an air purifying respirator is limited. Use only for a single
short-term exposure. Uaa solf-contained breathing apparatus (SCBA) or full facopioca airiino
respirator with auxiliary SCBA operated in the pressure demand mode for emergencies and for all
work performed in storage vessels, poorly ventilated rooms, and other confined areas. Respirators
must be approved by NIOSH. The respiratory use limitations made by NIOSH or the manufacturpr
must be observed. Respiratory protection programs must be In accordance with 29 CFR 1910.134.

VENTILATION: Use local exhaust or dilution ventilation as appropriate to control exposures to below
permissible limits.

EYE AND FACE PROTECTION: Splashproof goggles.

PROTECTIVE GLOVES: Viton®. Silver Shiald®. Polyvinyl alcohol (degrades in water).

OTHBR PROTECTIVE EQUIPMENT: Soots, aprons, or chemical suits should be used when
necessary to prevent skin contact. Personal protective clothing and use of equipment must be in
accordance with 29 CFR 1910.132 (general requirements), .133 (eye and face protection), and .133
(hand protection).

{ 9. PHYSICAL AND CHBMICAL PROPERTIES

BOILING POINT: 86-88 C
VAPOR DENSITY (Alr-1): 4.54
SPECIFIC GRAVITY (Water»1): . . . . 1.485 @ 20/20 C
»H: 6.7 to 7.5
^EEZING/MELTING POINT: -86.4 C
SOLUBILITY (wt.% In water): 0.11
BULK DENSITY: 12.2 Ibs/gal @ 20 C
VOLUME % VOLATILE: 100
VAPOR PRESSURE: 57.8 mm Hg @ 20 C
EVAPORATION RATE: 0.28 (ethyl ether* 1)
HEAT OF SOLUTION: NA
PHYSICAL STATE: Liquid
ODOR: Ether-like
COLOR: Clear/Colorless

C 10. STABILITY AND REACTIVITY
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44003 Trichlcroethylano 10/16/1997

STABILITY: Stable -"•

HAZARDOUS POLYMERIZATION: Will not occur.

INCOMPATIBILITY (CONDITIONS/MATERIALS TO AVOID):
Open flair es, hot glowing surfaces or electric area. Avoid contamination witn caustic soda, caustic

potash or dxidizing materials. Shock sensitive compounds may be formed.

HAZARDOUS THERMAL DECOMPOSITION/COMBUSTION PRODUCTS:
Hydrogen chloride gas. Possible traces of phosgene.

[' ' 11. TOXICOLOGICAL INFORMATION

WARNING: This product Is a chemical known to the State of California to cause cancer.

*J(CUTE INHALATION LC50: . . (mouse) 8450 ppm (4 hours). Slight to vary low toxlclty.
ACUTE DERMAL LDSO: ..... (rabbit) >20 mg^kg. Slight to very low toxlclty.
SKIN IRRITATION: ......... Mildly irritating.
EYE IRRITATION: .......... Moderately Irritating.
ACUTE ORAL LDSO: ........ (rat) 5650 mg/kg. Slight to very low toxlclty.

CHRONIC EFFECTS/CARCINOGENICITY: This product Is Hated as a carcinogen or potential
carcinogen by IARC. but Is not listed by NTP or OSHA. This product (s listed under (ARC as a 2A.

MEDICAL CONDITIONS AGGRAVATED: Prolonged exposure above the OSHA permissible
exposure limit may complicate existing liver and kidney diseases.

E-FFECTS OF OVEREXPOSURE:

Inhalation: This product is primarily a central nervous system depressant. Inhalation can cause
irritation of the respiratory tract, dizziness, nausea, headache, loss of coordination and equilibrium,
unconsciousness and even death In confined or poorly ventilated areas. Fatalities following severe
acute exposure to various chlorinated solvents have been attributed to ventricular fibrillation.

Eye/Skin: Liquid splashed in the eye can result In discomfort, pain and irritation. Prolonged or
repeated contact with liquid on the skin can cause irritation and dermatitis. The problem may be
accentuated by liquid becoming trapped against the skin by contaminated clothing and shoes. Skin
absorption is not expected to be of toxlcologlcal significance under normal Industrial use.
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(PPG: 44002 Trlchloroethylene 10/16/1897

Ingastion: Swallowing of this material may result in irritation of the mouth and Gl tract along with
other affects as listed above for Inhalation. Vomiting and subsequent aspiration Into the lungs may
lead to chemical pneumonia and pulmonary edema which Is a potentially fatal condition.

CHRONIC: Prolonged exposure above the OSHA permissible exposure limits may result in liver and
kidney damage. Prudent handling practices should be followed to minimize human exposure.

CARCINOGENICITY: In a National Cancer Institute blcassay, little if any effect was observed in rats
but hepatocellular carcinomas were quite common in both sexes of mica fed high doses. A
subsequent study investiqatinfl the possible differences in metabolism found that mice metabolized
trlchloroethylene to a much greater extent than other species. Additionally, data from this study
showed that tumor formation occurred via a nongenetic mechanism. Tho Science Advisory Board of
the EPA has suggested caution in concluding from animal studies that trlchloroethylene presents a
risk of human cancer because of the negative epidemiology studies and also because of metabolism
studies showing differences between the human and mouse response.

mf
MUTAGENESIS: When activated with microsomal enzymes, trlchloroethylene has been shown to be
weakly positive in certain mlcrobial mutagen test systems. •

EPIDEMIOLOGY: In a retrospective cohort study of 14,457 people followed for at leaat 26 yeere. the
Investigators concluded that employees occupatlonelly exposed to trlchloroethylene did not show any
significant association between several measures of exposure to trlchloroethylene and any excess of
cancer.

REPRODUCTIVE/DEVELOPMENTAL: Trlchloroethylene was not embryotoxlc or teratogenic in rats
or mice inhaling the compound. In a teratology-reproduction study conducted by NTP. rats and mice
fed microencapsulated trichloroethylene at doses as high as 300 mg/kg/day (rats) and 750 mg/kg/day
(mice) showed little effect.

12 . ECOLOGICAL INFORMATION

I-COTOXICOLOGICAL INFORMATION:
Slightly toxic to aquatic lire.

Sheepshead Minnows - 96-hour LC50 - 52 rng/l
Myald Shrimp - 96-hour LC60 -14 mg/l
Marine Alga - 96-hour EC50 - 95 mg/l

L 13. DISPOSAL CONSIDERATIONS

DISPOSAL METHOD:
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44002 Trichloroathylene 10/1 & 1997

Contaminated sawdust, vermlcullta, soil or porous surface must be disposed of In a permitted
hazardous waste management facility. Recovered liquids may be reprocessed or incinerated or must
be treated in a permitted hazardous waste management facility. Care must be taken when using or
disposing of chemical materials and/or their containers to prevent environmental contamination. It is
your duty to dispose of the chemical materials and/or their containers In accordance with the Clean
Air Act, the Claan Water Act, the Resource Conservation and Recovery Act, as well as any other
relevant Federal, State, or local laws/regulations regarding disposal.

RCRA:
Waste trichloroethylene and contaminated soils/materials from spill cleanup are U22S hazardous

waste as per 40 CFR 261.33 and must be disposed of accordingly under RCRA.

14. TRANSPORT INFORMATION

DOT DESCRIPTION:
Proper Shipping Name: Trichloroethylene
Hazard Class: 6.1 (Harmful - Stow away from foodstuffs) :,
Identification Number: UN1710
Packing Group: Ill
Reportable Quantity: 100 lbs./45.4 kg.
Marine Pollutant: No

CANADA TDG DESCRIPTION: Trichloroethylene 6.1 (9.2) UN1710. PG IK Marine Pollutant

MEXICO DESCRIPTION: Trichloroethyleno 8.1 UN171Q PG III

IMO DESCRIPTION: Trichloroethylene Class 6.1 UN1710 PG III

^0/IATA DESCRIPTION: Trichloroethylene 6.1 UN1710 PG III

L 15. REGULATORY INFORMATION

USA TSCA: This product Is listed on me TSCA Inventory.
EUROPE E1NECS: This product is listed on EINECS. (201-167-4)
CANADA DSL: This product is listed on the Canadian DSL
AUSTRALIA AICS: This product is listed on AIC3.
KOREA ECL: This product is listed on ECL. (2-648)
JAPAN MIT! (ENCS): This product is listed on MITI.

SARA TITLE III:
SARA (311, 312) Hazard Class: Acute Health Hazard. Chronic Health Hazard.
SARA (313) Chemicals: Listed.
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44QQ2 Trlchloroethylane 10/16/1997

SARA Section 302: Not listed as an Extremely Hazardous Substance.

CERCLA HAZARDOUS SUBSTANCE: Listed in Table 302.4 of 40 CFR Part 302 33 a hazardous
substance with a reportable quantity of 100 pounds. Releases to air, land or water which exceed the
RQ must be reported to the National Response Center, 800-424-3802.

CALIFORNIA PROPOSITION 65: This product fs a chemical known to the State of California to
cause cancer.

NEW JERSEY RIGHT-TO-KNOW LIST: Also contains butylene oxide (CAS No. 106-88-7).

CANADA REGULATIONS (WHMIS): Class D1B - Toxic Materials. Sensitizatlon to product: None
known. Odor threshold: Approx. 80 ppm. Product use: degreasing solvent.

IS. OTHER INFORMATION

srfie folfowfng has been revised since the last Issue of tills MSOS:
Date. Edition. MSOS has been reformatted Into 16 sections. Section 8 has been updated. Section

11 has been updated.

Previous revision date: 12/13/1995
Previous edition number: 014

NA » Not Available

Paga 3 Of 8



LOCKFORMER'S VAPOR
" DEGREASER TRAINING

Section I: General Information

1) Solvent Cleaning Procedures Test

-Operators must complete and pass applicable sections of a solvent
cleaning procedures test.

2) Degreaser Uses

-The degreaser is to be used for removal of oils, greases, waxes,
rouges, resins, ect, From metal parts prior to painting, rustproofing,
heat treatment or assembly.*

3) Physical Parts

a) Cleaning Tank
b) Condenser Assembly
c) Water Separator
d) Storage Tank
e) Flusher Assembly
f) Freeboard Chiller
g) Cover



4) Solvent Cycle

a) Solvent is heated in the boiling chamber by a set of electric
immersion heaters.

b) Vapor generated rises inside the tank to the level of the peripheral
condensing coils.

c) Vapor condenses on the cooler coil surface and the distillation
drops into the condensate trough immediately below.

d) The distilled solvent is piped to a gravity type water separator to
remove any moisture.

e) The wnter-free solvent i.« piped hack to the spray reserve tank
which overflows to the degreaser boiling sump, thus completing
the solvent cycle.

5) Safety Controls

a) Safety Vapor Control (manual reset)

b) Safety Sump Thermostat (manual reset)

c) Vapor-up Thermostat (automatic reset)

d) Water Flow Switch (automatic reset)

e) High Discharge Water Temperature Thermostat (automatic reset)

f) Liquid Level Control (automatic reset)



Section II; Operation

1) Parts Handling

a) Parts should be arranged so that they are free-draining in a
basket made of steel mesh.

b) A single layer of parts cleans best, but multiple layers can be
processed if care is taken and no pools of solvent are formed.

c) If the formation of small pools of liquid are impossible to avoid,
suspend this type of work in the freeboard area above the
condenser so the liquid solvent may drain back into the machine.

d) The workload should never be larger than 50% of the open top
'"-" tank area to avoid piston action which pulls vapor out of the

machine.

e) Heavy or bulky single objects may be cleaned by suspending them
directly from a hoist as long as the hoist cables are not made of
rope or other porous material which may absorb solvent.

f) Speed of work entering and leaving the vapor zone should not
exceed 11 feet per minute (TTM) for parts occupying less than
50% of the open top tank area, slower if possible, or 3 FPM if
parts occupy more than 50% of the solvent/air interface area.
Parts should not be wet when removed from degreaser.

2) Processing Work

a) Never overload the machine.

b) Keep spray wand nozzle under the vapor level.

c) Keep cover closed when not in use.



3) Daily Startup Sequence

a) Check solvent level, add as necessary.

b) Turn on freeboard chiller.

c) Open cooling water supply valve or turn on water chiller. If a
cooling tower or water chiller is used, this water can run
continuously.

dj Turn on heat.

4) Daily Shutdown Procedure
i • .

a) Close cover.

b) Turn heat off.

c) Allow water to run for 15-30 minutes before turning off.
*A small amount of water should be allowed to flow through pipes
to avoid freezing.

d) Do not turn off refrigeration water chiller when freeboard chiller
is operating.

e) Do not turn off freeboard chiller. It is nn automatic pollution
control system.

f) If the chiller is to be turned off turn the pump down switch "Start
Run-Stop" to the Stop position. This will lower the pressure in
the system.



5) Daily Maintenance

a) Check around degreaser for signs of developing leaks.

b) Remove parts which may have fallen into the degreaser.

c) Maintain correct solvent levels by makeup with fresh solvent.

d) Check separator water discharge from water separator. A
continuous discharge may indicate a leak in the condensing coil or
the water separator cooling coil.

e) Check the separated water discharge for solvent. Solvent may be
backing up due to an obstruction in the solvent discharge line.

6) Discussion

a) Safety Issues
b) Trichloroethylene MSDS



APPENDIX B

TEST OF SOLVENT CLFANING PROCEDURES

GFUERA1 QUESTIONS

1. What Is the maximum allowable speed for parts entry and removal?

A. 8.5 meters per minute (28 feet per minute).
B. 3.4 meters per minute (11 feet per minute).
C. 11'meters per minute (36 feet per minute).
D. No limit.

2. How do you ensure that parts enter and exit the solvent cleaning
machine at the speed required In tha regulation?

A. Program on computarlzad hoist monitors speed. :,
B. Can Judge the speed by looking at 1t.
C. Measure the time 1t takes the parts to travel a measured

distance.

3. Identify the sources of air disturbances.

A. Fans
B. Open doors
C. Open windows
0. Ventilation vents
E. All of the above

4. What are the three operating modes?

A. Idling, working and downtime
8. Preclean1ng5cleaning and dryingC. Startup, shutdown, off
0. None of the above

5. When .can parts or parts baskets be removed from the solvent
cleaning machine?

A. When they are clean
B. At any time
C. When dripping stops
0. Either A or C is correct
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6. How-must parts be oriented during cleaning?

A. It does not matter as long as they fit 1n the parts basket.
B. So that the solvent pools in the cavltios whera the dirt, is

concentrated.
C. So that solvent drains from them freely.

7. During startup, what must be turned on first, the primary
condenser or tha sump heater?

A. Primary condenser
B. Sump heater
C. Turn both on at same time
D. Either A or B 1s correct

8. During shutdown, what must be turned off first, the primary
condenser or the sump heater?

A. Primary condenser
B. Sump heater
C. Turn both off at same time
D. either A or B 1s correct

9. In what manner must solvent ba added to removed from the solvent
cleaning machine?

A. With leak proof couplings : , . •
B. with tha and of the pipe in the solvent sump below the

_liquid solvent surface.
c. So long as the solvent does not spill, the method does not

matter.
D. A and B

10. What must be done with waste solvent and still and sump bottoms?

A. Pour down the drain
B. Store the closed container
C. Store in a bucket
0. A or B
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11. What types of materials are prohibited from being cleaned in
solvent cleaning machines using halogenated HAP solvents?

A. Sponges
8. Fabrics
C. Paper
U. AM of the above

SERVICE SPECIFIC QUESTIONS

[ ] Freeboard Refrigeration Device

1. What temperature must the FRD achieve?

A. Below room temperature
8. 5Q°F
C. Below the solvent boiling point
0. 30 percent below the solvent boiling paint

[ ] Working-flode Cover

2. When can a cover be open?

A. While parts are in the cleaning machine
8. During parts entry and removal
c. During maintenance
0. During measurements for compliance purposes
£. A dnd C
Fr B, C, and D

3. Covars must bo maintained In whit condition?

A. Fri»p of hol«s
B. Free of cracks
C. So that they completely seal cleanar opening
0. All of the above

[ ] Dwell

4. Where must the parts be held for the appropriate dwell time?

A. In the vapor zone
a. in the freeboard area above the vapor zone
C. Above the cleaning machine
0. In the immersion sump
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General Questions
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2.
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6.
7.

-4:
10.
11.

B
A
C
A
C
C
A
B
0
B
0

or C

Control Device Soac1f1r Questions

1.
2.
3.
4.

0
F
D
0



QUALITY
1 ANALYTICAL

LABS, INC. Job «: 13039 AMENDED
: 04/29/92

6XHIBITE

STS Consultants Ltd.
1869 Techny Road
NorthbrooJc, IL 60062

ATTN: Steve N«wlin
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Analyses Date: 04/22-27/92
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Results follow:

"Pricatofi, Accuracy and Stoic*"

1938 C UNIVERSITY LANE • LISLE. IL 60532 • 708/512-0061 FAX 708 / 512-0089
Q TOLL FREE 800 / LAB-0149



Job I: 13039 AMENDED
Pag* 2 of 3

TDt S-l

VOLATILTS Metftod: sw-848 8240 (Modified to capillary)
Parameter . MDL Analysis

mg/L mg/L

1,1-Di'chloroethane 0.001 BDL
1,1-Dichloroethene 0.001 BDL
1,1,1-Trichloroethane o.ooi BDL
1,1,2-Trichloroethane 0.001 BDL
1,1,2,2-Tetrachloroethane 0.001 BDL
1,2-Dichloroethane 0.001 BDL
1,2-Dichloropropane 0.001 BDL
1,2,3-Trichloropropane 0.001 BDL
l,4-Dichloro-2-butene 0.001 BDL
2-Butanone (HEX) 0.050 BDL
2-Chloroethyl vinyl ether 0.001 BDL
2-H«xanon« 0.010 BDL
4-M«thyl-2-p«ntanon«(MIBK) 0.005 BDL
Ac«ton« 0.075 BDL
Acrolain 0.001 BDL,
Acrylonitril* 0.001 BDLr
B«nz«n« 0.001 BDL
Bromodichloroa«thana 0.001 BDL
BroBon«thana 0.005 BDL
Carbon disulfid* 0.001 BDL
Chlorob«nz«n« 0.001 BDL
Chloro«than« • 0.005 BDL
chlorom«than« 0.005 BDL
cis-l,3-Dichloroprop«n« 0.001 BDL
Dibroaoehloro«a«than« 0.001 BDL •
Dibromon«than« 0.001 BDL
Dichlorodifluorom«than« 0.001 BDL
Ethylb«nz«n« 0.001 BDL
Iodon«than« 0.001 BDL
Methylb«nzen« (Tolu«n«) 0.001 BDL
Mcthyl«n« chloride 0.001 BDL
styr«n« 0.001 BDL
Ttttrachloroetben* 0.001 BDL
Tetrachloromethane 0.001 BDL
trans-l,2-0ichloro«th«n« 0.001 BDL
trans-l,3-Dichloroprop«ne 0.001 BDL
TribromoMthaiM (Bromoform) • 0.001 BDL
Trichloroethene 0.001 BDL
Trichlorofluoroa«than« 0.001 BDL
Trichloromethane (Chloroforn) 0.001 BDL
Vinyl acetate 0.025 BDL
vinyl chloride 0.005 BDL
Xylenes (Total) 0.003 BDL

O



job f: 13039 AMENDED
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MDL - Method Detection Limit
BOL * Below Detection Linit

Respectfully «ubjBitt«d

Lab Manager
Quality Analytical Labs Inc.
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Interest in thi» SRP wsrt ais has STO\\rn 35 well.

tn >.h«j Illinois EPA web site CM download SRP application forms ,ind
ihs SRP database of over !,IOO voiunl.vy sites.



Enroffnicrits* into the Site
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A wids variety of incujtriK have opsrared chrouahou:
Il l inois hjstcr>'. Som«. SUM ss the tr.anuiacaL-M jis olant
[.nciuscrs'. csased operatior. many ysars ^;o and no longer
exist. However -heir snvj-onm'jntal lega^' lives on. Other
r.pri. ol'ind'-sr^.-', such is Jr/clscnsrs. hav-j 'jpcraiei for
years, but we ;re rscw udcrrfiL-iC :hc con*jm:ra:ior. thr
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^ Unacceptable Risk to Human Health and the Environment

TACO regulations describe how slic-spccific remediation objectives can be developed. These remediation objectives are
based on risk caused by cither exposure in hazardous subsunces, or the toxldry of those substances, or some combination of
ilic iwu. Iii MJIIJC coics, »ii«, vni. ' l bv: runcdirtiwJ by removing all of the conlamin^nis. However, uncJer TACO, Sites can be
cleaned to pioiect.vc jnJ jk._Cinablc i i : > k Icvch without ic;uoviji£ all of die cwiLiuiij idiil i by ui/iiy i;i i l i luiiuiml cuiitrul.s and
engineered barriers.

InHtirufional Controls arc !s;«ul mechanisms for imposing restrictions and conditions on land use. These controls may
include specific NFR ca:idiuonc, environmental land use controls, ordinances adopted by a unit of local government, or
agreements between a property owner and a highway authority. The conditions or restrictions found in institutional controls
all serve to prevent human exposure to remaining contaminants based on site-specific conditions (c.g., amount of
contamination left behind, geology of the site, location of site, popuJation at risk, etc.).

Fnginr^rrd b«rri«n limit ?ypo«urf and/or control* mi grit ion of contaminants. A barrier may be natural or hum in-made,
hut its effect ivmftv mini he verified hy arrrprcrl mgin««ring prarftf*^. Jf an rn£in(»rn»H harriw is need, it must b«
accompanied by an incitutirmai cnntrnl which assures the proper mainten*nce of the harrier.

The XFR L«rter will Identlt^1 any such controls and barriers. Since the NFR Letter is filed with the property's deed, these
limit future aaivuie-s 10 insure those activities don't increase risk.

Close to half of the NFR Letter] issued have
institutional controls in place,' Approximately
26% Of these institutional controls rely on a
groundwater ordinance that limits the
community's drinking water source to a public
water supply.

f <; "GroundiWter Ordinances
j.-v.: . •.;•, . . . • • . ... •......-. . •... •. • . . -

Tht following conununitiec have
groundwater ordinances that hav« been
approvwl Hy rh<« Illinois EPA for mr i»s an
institutional crmtrnl.

> Alton >
V Hf-Hfnrrf Varlr *.

> Ocllwood >

> Bensenville >
> Chicago >

> Cicero >

> Cut Vlolinc >

> C.isi St. Louis >

> tlk Urovc VUlnuo >

> ElmwiMXJ 1'ark >

> Fvonslon >
v } > r u i i U l i n l jark :

> I l i ivimu >

> Vtitrkli:iin

Mendon

Moline

Oak l.d

Oak

Peoria*

Quincy
KJvcr Forest

Rivu i Gi uvt

Rockliird

Rock Is l i ind*

Willow



No Further Remediation Letters

!,,- . r u i . n i l ru le ul'.M-'Fv I cilu-rs issued cun t inuyd :o

:ncix-u.MJ -.jv'.-i b>; your) .

TIio '.ypc of NTH LCIUI i.iiutd liy :lic I l l i nob KPA
dcpcrtd.i 'in '.In.- •.v.ujit ofi. 'ic :nv._.;t>ii:iticin and

A -comprchcniivt;" NFR L.r.:r ail'.rns that :hc
,iti: -lot.1, nut con.st;;ui<; ,1 .iiirnifxanc riik of harm to
numan heaiih ind [h- cnvvronmcnr. io lon^ ii me
s i t u is used m accordance with ;h.% tcnns and
tonditmns o f i h c Nr'X Lsrtjr

To qual i fy for 3 ".•unipr^hrn-.iv;:" NFR Litter. thtS
H.A wi l l '

IdcritiCy all recognized
condincns that may exJst m a site.
iampiing analyses Incliiilini: volaiilcs. scmi-
vola:iiL-i, and meals mu^i be \-uuduc:;d.
Occasionally, ^rnj x> Jeiuiuuicd on a cuc-by-

c buili, ;jiin_jliag :iuy be required for
s, PCDs and dioxin.

a remedial action (hoc d«monttntts
tluit til envirunmoncal conditions at the sit* do
not present a jignificani riik tu human health
and the unvtronincnt.

A "focused" NKR Lrttsr is rbr those RAa \*ho want
to limit rhsir remedial actions :o ipeatic chemical
or jet of chemicals (e.g., BThAJ at i site.

The ?oo'<«l NTR T irrer may appeal :o those RAs
i-ryini> rn otisty lii'Jicr a contractual relationship or
a spcculc release of hazardous iubsuinccs.

LTnder TACO, ihc RA uin iUjusi ihc laiiediation
objective buicd on die fuiuic use of the land
(iuduiit iaVv:o«niacrcidJ or rssidenoal) which in turn

'•'influences the levsl of cleanup required.

Residential property is any real property that is
used for habitation by individuals or properties
•*h:r; children have the opportunity for exposure to
uuruaminonLs ihrouuh ingestion or inhaianon at
educational raciilities, heaJUt care facilities, child
cnry ,'acilities or playgrounds.

IndiLifriul/rnrnmcrelal p/operty is iny real
property that dews not mcuJ the definition of
.••jsiiiuntial prorierty, ccmservacion property or
iyncul t i i f j l pruccrty.

Til rough Occam be:- 199^, Hie i-emcdiation
oh jcu t ivca lur nv^.- 56V. ot\he N r f l l.rttu-rj issued
wcri Ijiuc-a t,n : ln ; n d u u t r i u ; / L - u i n m c r e i a l land uwe.

The land use categories in TACO does not ncccu.irily cnrrelute to
local planning and tuning codw (i.e., a site may be cleaned up to
rcaldauiul laud use jun Jards und«r TACO, but the prsperty may be

for cammcrcial uac by thu local government).


